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INTRODUCTION 


PURPOSE. 

The  purpose  of  this  project  was  to  develop  and  evaluate  a number  of  new  proce- 
dural plans  for  the  control  of  air  traffic  operating  within  the  Las  Vegas 
terminal  area.  The  specific  objective  Is  to  compare  various  newly  developed 
procedural  plans  to  present  air  traffic  control  (ATC)  operation  within  the 
Las  Vegas  terminal  area. 

BACKGROUND. 

An  Air  Traffic  Control  Staff  Assistance  visit  to  Neills  Air  Force  Base  was 
conducted  by  the  United  States  Air  Force  (USAF)  during  the  period  of 
January  19  through  January  24,  1976.  The  purpose  of  the  visit  was  to  evaluate 
ATC  procedures  utilized  by  Las  Vegas  Approach  Control  and  Neills  Air  Force  Base 
(AFB) , with  special  emphasis  on  the  preferred  calm-wind  runway  operation. 

Although  In-depth  ATC  studies  had  been  completed  of  the  Las  Vegas  area,  the 
report,  which  was  written  upon  the  conclusion  of  the  staff  visit,  recommended 
that  continuing  efforts  be  made  to  study  and  develop  more  efficient  procedures 
for  utilization  at  McCarran,  Neills,  and  other  airports  In  the  Las  Vegas  Valley 
A recommendation  was  made  that  a dynamic  simulation  of  the  area  be  conducted 
at  the  National  Aviation  Facilities  Experimental  Center  (NAFEC) , to  assist  In 
this  end. 

A meeting  was  held  with  representatives  from  NAFEC,  the  Western  Region,  Las 
Vegas  terminal  facility,  and  the  USAF  In  Las  Vegas  during  the  month  of 
April  1976.  At  this  meeting,  the  participants  were  afforded  a detailed  brief- 
ing by  NAFEC  personnel  describing  both  the  dynamic  simulations  and  graphic 
studies.  In  July  1976,  the  Western  Region  submitted  a request  through  the 
Systems  Research  and  Development  Service  (ARD-150)  Indicating  that  after  con- 
siderable study  of  the  subject.  It  was  concluded  by  the  Western  Region  that  a 
graphic  study  would  best  serve  Its  needs  Initially,  and  NAFEC' s assistance 
was  requested.  From  this  graphic  study.  It  could  then  proceed  on  to  a dynamic 
simulation.  If  necessary. 


DISCUSSION 


GENERAL. 

A graphic  ATC  study,  as  differentiated  from  a dynamic  study,  has  as  Its  basis, 
all  the  planning  effort  that  normally  precedes  a dynamic  simulation.  It  omits 
only  those  requirements  that  are  levied  by  the  Implementation  of  the  procedural 
plans  In  a dynamic  facility  environment.  It  Includes  the  development  of  routes 
the  definition  of  control  procedures,  the  assignment  of  airspace,  and  the 
attempted  resolution  of  problem  areas.  The  dynamic  simulation  Is  required  for 
the  finer  adjustments  to  procedures  necessitated  by  real-time  traffic  demands 
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and  for  the  collection  of  data  relative  to  controller  workload,  system  efficiency, 
and  system  capacity,  which  would  be  used  as  measures  of  comparison  between 
air  traffic  control  systems. 

The  graphic  approach  used  in  this  study  provided  for  an  analytical  comparison 
of  a consensus  of  a group  of  raters  who  compared  the  various  designs  developed 
and  also  compared  the  new  designs  and  the  present-day  Las  Vegas  terminal  opera- 
tion. 

The  personnel  required  to  accomplish  this  task  were  provided  by  the  Western 
Region  and  the  USAF.  These  personnel  represented  a cross  section  of  operational 
and  supervisory  experience  in  the  Las  Vegas  area,  some  representation  from  the 
Western  Region  Office,  and  military  air  traffic  control  specialist  (ATCS) 
representation  from  Nellis  AFB.  A total  of  26  ATCS,  both  Federal  Aviation 
Administration  (FAA)  and  military,  were  provided.  Among  the  personnel  provided 
by  the  Western  Region  were  ATCS's  from  the  Los  Angeles  Air  Route  Traffic  Control 
Center  (ARTCC)  and  a terminal  Instrument  procedures  (TERPS)  specialist  from 
the  Western  Region  Office,  each  of  whom  was  available  as  a consultant  to  all 
planning  teams. 

METHOD  OF  APPROACH. 

The  graphic  study  consisted  of  three  phases:  (I)  the  weighting  of  factors  that 
affected  the  ATC  system  and  development  of  ground  rules,  (II)  the  development 
of  new  procedural  plans  for  the  movement  of  air  traffic  within  the  Las  Vegas 
terminal  area,  and  (III)  the  rating  of  the  plans  and  analysis  of  the  data  from 
the  rating  questionnaires. 

Though  considered  a part  of  phase  I,  the  development  of  ground  rules  which 
established  the  conditions  under  which  the  procedural  plans  would  be  developed 
were  coordinated  and  developed  by  the  NAFEC  team.  Western  Region  Office,  and 
Las  Vegas  facility  prior  to  the  actual  start  of  the  study.  This  allowed  the 
planning  or  development  teams  to  begin  their  task  immediately  after  the  Initial 
briefing  with  little  or  no  delay. 

AS SUMPTIONS /GROUND  RULES.  The  agreed-upon  ground  rules  or  conditions  were  as 
follows: 

1.  A common  terminal  radar  control  facility  (TRACON)  will  control  the  Las 
Vegas  terminal  area  air  traffic. 

2.  Both  Instrument  flight  rules  (IFR)  and  visual  flight  rules  (VFR)  traffic 
will  be  considered  In  the  study. 

3.  Meteorological  conditions  throughout  the  terminal  area  would  be  considered 
comparable  at  all  airport  sites. 

4.  The  weather  conditions  at  the  airports  involved  in  the  study  will  be 
considered  to  be  such  as  to  allow  VFR  flight. 
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5.  Present-day  separation  standards  are  to  be  applied  In  all  cases. 

6.  Special  military  flight  operations  will  be  considered. 

7.  New  Navigation  Aids  (NAVAID's)  may  be  established,  or  existing  NAVAID's 
relocated  In  order  to  obtain  maximum  utilization.  Siting  will  be  coordinated 
closely  fflth  the  flight  standards  personnel  assigned  to  the  development  teams. 

8.  Noise  abatement  requirements  will  be  considered  In  the  development  and 
application  of  operational  procedures. 

9.  Nellis  AFB  will  be  considered  to  have  available  a GPN-XX  airport  surveil- 
lance radar /precision  approach  radar  (ASR/PAR)  or  comparable  radar  system 
%rhlch  will  be  assumed  to  provide  adequate  coverage  of  the  Nellis  ground  con- 
trol approach  (GCA)  traffic  pattern. 

10.  Airports  to  be  considered  in  the  study  are  McCarran  International 
Airport  (LAS),  Nellis  AFB  (LSV) , North  Las  Vegas,  Boulder  City  Airport  (BLD) , 
and  Henderson  Sky  Harbor  Airport. 

11.  Instrument  Landing  System  (ILS)  will  be  considered  at; 

a.  McCarran  - Runway  25 

b.  Nellis  AFB  - Runways  3R  and  21L 

12.  New  IFR  operational  traffic  flows  may  necessitate  reconfiguration  of  the 
Las  Vegas  Terminal  Control  Area  (TCA)  airspace.  The  TCA  airspace  would  not  be 
developed  as  a part  of  this  study,  but  the  final  report  would  recommend  this 
to  be  accomplished.  If  necessary. 

13.  The  present  McCarran  runway  configuration,  plus  one  additional  East/West 
runway  located  south  of  and  parallel  to  the  present  runway  (07/25),  will  be 
used  for  planning  proposed  during  a portion  of  this  study. 

14.  Operational  plans  will  be  developed  for  the  runway  configurations,  l.e., 
directions  of  operations  In  table  1. 

15.  Operational  plans  will  be  developed  for  the  following: 

a.  New  LAS  procedures  limited  to  present  airport  configuration  (figure  1). 

b.  New  LAS  procedures  for  new  airport  configuration  (figure  2). 

c.  Present  Nellis  AFB  procedures  versus  new  procedures  for  arrivals  on 
runway  21  and  departures  on  runway  3. 
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TABLE  1.  RUNWAY  CONFIGURATIONS 


AIRPORT 

AND 

RUNWAY 

North 

Configuration 

Type 

LAS 

LSV 

Las  Vegas 

Departure 

25 

21 

7 

1 

Arrival 

25 

21 

1 

Departure 

19 

21 

7 

2 

Arrival 

19 

21 

7 

Departure 

1 

3 

25 

3 

Arrival 

1 

3 

25 

t 

Departure 

25 

3 

25 

4 

Arrival 

25 

3 

25 

PHASE  I.  A group  of  five  ATCS's  was  assembled  and  chaired  by  a member  of  the 
NAFEC  project  team  to  perform  the  task  of  determining  the  weighting  and  rank- 
ing of  factors  that  significantly  affect  an  ATC  subsystem.  These  specialists 
represented  a cross  section  of  operational  and  supervisory  experience  in  the 
Las  Vegas  area  and  Included  ATCS  representation  of  the  USAF  from  Nellis  AFB. 
The  factors  are  elements  of  ATC  that  take  Into  consideration  the  users,  the 
controllers,  and  the  area.  Through  Individual  polling  and  discussion,  the 
following  ranking  of  Importance  from  most  to  least  and  a weight  or  numerical 
value  representing  a portion  of  100  was  determined: 


FACTOR 

WEIGHTS 

1. 

Interaction 

21 

2. 

Airspace 

17 

3. 

Coordination 

14 

4. 

Routes 

12 

5. 

Controller  Workload 

10 

6. 

Radar  Vectors 

8 

7. 

Traffic  Mix 

7 

8. 

Altitude /Speed  Restrictions 

5 

9. 

Noise  Abatement 

4 

10. 

Communications  Changes 

2 

100 
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FIGURE  1.  AERIAL  PHOTOGRAPH  OF  PRESENT  McCARRAN  INTERNATIONAL  AIRPORT 
RUNWAY  CONFIGURATION 


Once  this  group  had  completed  its  task,  its  usefulness  to  the  project  ended. 

No  person  was  used  for  more  than  one  function  during  the  course  of  the  study.  , 

In  this  manner,  bias  which  could  have  been  Introduced  by  knowledge  In  other 
areas  of  the  study  was  prevented. 

PHASE  II.  Two  teams  of  three  ATCS's  apiece  were  assigned  to  develop  procedural 
plans  for  the  control  of  air  traffic  in  the  Las  Vegas  terminal  urea.  The  teams 
were  assigned  specific  tasks  as  specified  In  the  ground  rules,  specifically 
ground  rule  No.  15.  Development  team  1 was  assigned  the  task  specified  In 
15a,  and  development  team  2 was  assigned  to  accomplish  tasks  15b  and  15c.  Each 
group  worked  Independently;  however,  coordination  between  the  two  groups  was 
allowed,  to  ensure  comparability  In  the  preparation  of  the  materials  and  docu- 
mentation of  the  plans. 

Each  team  consisted  of  two  ATCS's  from  the  Las  Vegas  Terminal  Facility  and  one 

ATCS  (military)  from  Nellis  AFB.  These  teams  were  augmented  on  a need  basis  j 

by  specialists  from  the  Western  Region  Office,  knowledgeable  in  the  use  of 

TERPS,  and  by  personnel  from  the  Los  Angeles  ARTCC.  These  personnel  were  i 

available  anytime  for  consultation  by  phone,  or  If  necessary,  were  available  | 

to  proceed  to  Las  Vegas  to  render  assistance  or  advice.  The  planning  teams  were 
advised  that  all  procedures  which  Impacted  upon  the  ARTCC  operation  should  be  i 

coordinated  with  the  designated  center  personnel.  j 

Each  planning  team  was  allotted  a period  of  2 weeks  to  accomplish  Its  task. 

The  teams  worked  consecutively  rather  than  concurrently  in  order  to  reduce  the 
impact  of  personnel  scheduling  at  the  facility. 

PHASE  III.  At  the  expiration  of  the  allotted  time  for  the  development  of  plans, 
a panel  of  14  ATCS  raters  was  formed  to  evaluate  the  plans.  This  group  was 
composed  of  representation  from  the  Western  Region  Office,  Las  Vegas  terminal 
facility,  from  Nellis  AFB,  and  the  Los  Angeles  ARTCC.  None  of  these  personnel 
were  actively  engaged  previously  in  the  project  or  had  been  provided  with 
Information  relative  to  the  rank  or  weighting  of  the  factors  which  had  been 
determined  In  phase  1. 

Approximately  6 hours  were  devoted  to  briefing  the  panel  on  the  present-day 
operation  along  with  detailed  Information  on  the  plans  which  had  been  developed 
during  the  study.  Following  the  briefings,  an  opinion  quest ionnalro  (appendix 
A)  was  distributed  to  the  raters,  and  the  definition  of  terms  and  description 
of  highlights  along  the  10-polnt  scale  were  discussed.  To  ensure  complete 
understanding  of  each  plan,  a general  review  of  each  plan,  by  factor,  was  con- 
ducted prior  to  the  rating  of  each  factor.  The  raters  were  provided  sufficient 
time  to  make  any  pertinent  comments  to  each  of  the  questions. 

TEST  DESIGN. 

Ratings  were  given  to  a number  of  criteria,  aspects  or  factors  held  to  be 
Important  by  a phase  I weighting  and  factoring  group.  This  group  assigned  an 
a priori  weight  to  the  criteria.  The  ratings  themselves  were  collected  on  a 
questionnaire  which  was  completed  by  the  phase  111  evaluation  group.  A sample 
copy  of  the  opinion  questionnaire  developed  for  this  study  is  located  in 
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appendix  A.  Nonparametrlc  statlatlcal  tests  such  as  rank-order  correlation, 
Friedman  two-way  analysis  of  variance,  chi-square  tests,  binomial  sign  test, 
etc.,  were  applied  to  the  resultant  questionnaire  data  to  determine  signifi- 
cance of  differences  and  Interrelationships  between  the  weightings  and  the 
ratings. 


RESULTS 


GENERAL . 

The  results  portion  of  this  report  Is  divided  Into  three  parts.  The  first 
portion,  PLAN  ANALYSIS,  will  relate  to  the  specific  proposals  which  the  develop- 
ment teams  devised  for  each  particular  plan,  along  with  an  overall  review 
of  the  comments  provided  by  the  phase  III  rating  teams  concerning  each  of 
the  proposals.  The  second  part,  PLAN  PREFERENCE  ANALYSIS,  Is  a discussion  of 
the  statistical  data.  These  data  were  those  numerical  values  recorded  for 
the  opinion  questlonalres  and  analyzed  by  use  of  the  binomial  sign  test  using 
weighted  tallies,  making  multiple  comparisons  among  plans  by  factors  and 
direction  of  operation.  The  third  and  final  part,  OPERATIONAL  ANALYSIS,  Is 
a general  discussion  of  the  major  proposals  of  each  plan,  their  relative  merits, 
and  an  analysis  as  to  the  effect  the  raters  opinions  may  have  had  on  Its  over- 
all final  rating. 

PLAN  1 ANALYSIS. 

This  assigned  task  for  the  first  development  team  was  to  develop  new  operational 
ATC  procedures  for  the  Las  Vegas  terminal  area  limited  to  the  present  airport 
configuration  at  McCarran  International  Airport  (figure  1).  The  runway  con- 
figuration at  Neills  AFB  can  be  seen  In  figure  3. 

The  proposed  ATC  procedural  plans  developed  for  plan  1 are  documented  In 
appendix  C.  Presented  In  this  appendix  are  such  Items  as  a brief  description 
of  the  ATC  procedures,  controller  duties,  traffic  flow  diagrams,  controller 
area  of  Jurisdiction  or  sectorlzatlon  charts,  and  airport  diagrams.  Differences 
between  the  present  system  (appendix  B)  can  be  determined  by  comparing  It 
with  the  Information  In  appendix  C. 

Though  the  development  team  consistently  strived  to  develop  a new  and  Improved 
traffic  flow  for  the  Las  Vegas  terminal  area.  It  was  unable  to  develop  one 
which  provided  major  changes  from  the  present-day  system.  Generally,  the  flow 
remained  the  same,  with  modifications  proposed  for  the  standard  Instrument 
departures  (SID's)  and  some  modification  to  the  Ingress  and  egress  procedures 
to  the  Nellis  Stereo  routes. 

Primary  changes  or  modifications  which  this  development  team  had  proposed  for 
use  and  as  a portion  of  Its  overall  plan  were  as  follows: 


AIRSPACE 


Controller  Sectorlzatlon.  As  stated  previously,  little  or  no  changes  were 
proposed  for  the  traffic  flows;  however,  the  development  team  did  have  Ideas 
for  simplifying  the  controller's  area  of  jurisdiction  over  the  sectorlzatlon 
as  described  In  the  present  system.  Figures  C-1  through  C-14  of  appendix  C show 
the  simplified  controller  areas  of  Jurisdiction  or  sectorlzatlon  for  the  various 
runway  configurations.  These  can  be  compared  with  the  present  system  (figures 
B-1  through  B-10  of  appendix  B) . Although  there  appears  to  be  considerable 
similarity,  a close  Inspection  should  reveal  the  airspace  In  plan  1 to  be  sim- 
plified and  not  as  broken  up  as  that  of  the  present  system.  Common  radlals  were 
used,  to  the  extent  possible  In  the  development  of  the  sectorlzatlon  for  this 
plan  to  define  the  airspace,  regardless  of  the  runway  configuration.  In  the 
opinion  of  the  development  team,  the  proposed  sectorlzatlon  would  be  easier  for 
the  controllers  to  remember. 

Rater  Comments.  None  of  the  raters  made  questionnaire  comments  which 
were  meaningful  or  helpful  In  making  a determination  of  preference  of  the 
controller  sectorlzatlon  between  plan  1 and  the  present  system. 

Terminal  Control  Area  (TCA) . Due  to  the  time  limitations  placed  on  the 
development  team,  there  was  Insufficient  time  to  completely  redesign  the  TCA 
area  as  might  have  been  necessary  to  accommodate  the  proposed  changes  to  this 
plan.  Some  thought  had  been  given  to  the  sxiject,  however,  and  the  following 
proposals  for  change  were  presented: 

a.  Lowering  of  the  TCA  floor  altitude  over  the  Sky  Harbor  Airport  to 
A, 000  feet  (1,219.2  meters  (m)), 

b.  Move  the  lateral  limits  of  the  TCA  from  the  LAS  radial  260®  clock- 
wise to  the  Tonopah  Highway  outward  from  6 nautical  miles  (nml)  (11.1  kilometers 
(km))  to  10  nml  (18.5  km)  and  to  Include  altitudes  4,500  feet  (1,371.6  m)  to 
9,000  feet  (2,743.2  m) . 

CONTROL  POSITIONS. 

Expanded  Radar  Service  (ERS) . Another  Innovation  proposed  In  plan  1 was 
the  addition  of  an  ERS  control  position  In  the  TRACON.  The  ERS  position  would 
be  responsible  for  the  Initial  Identification  and  sequencing  of  VFR  arrivals 
Into  the  LAS  Area.  Figures  C-11,  C-12,  and  C-13  of  appendix  C are  charts 
depicting  the  airspace  for  this  position  for  each  of  the  four  runway  configura- 
tions being  considered  In  this  study.  There  would  be  no  altitudes  assigned  to 
these  positions.  The  responsibility  of  the  ERS  position  would  be  to  Identify 
all  VFR  aircraft  approaching  LAS,  vector  them  clear  of  all  IFR  arrival  and 
departure  tracks,  place  them  In  trail  over  fixes  at  or  below  the  appropriate 
"low"  sector  airspace  altitudes,  and  hand  them  off  to  the  appropriate  "low" 
position  (East  or  West).  The  ERS  position  would  also  be  given  a handoff  on  TCA 
departures  that  required  or  requested  additional  monitoring  outside  the  lateral 
confines  of  the  low  sectors.  The  ERS  position  would  also  hold  VFR  traffic  clear 
of  the  low  sector's  airspace  when  congestion  dictated. 
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This  proposal  required  the  addition  of  control  positions  In  the  TRACON 
and  the  assignment  of  an  additional  frequency  for  this  position's  use.  The 
proposed  procedure  and  use  of  an  ERS  position  would  require  an  additional 
frequency  change  to  all  VFR  aircraft  entering  the  LAS  TCA  area. 

Rater  Comments.  Of  the  14  raters,  seven  provided  written  comments  on 
the  subject  of  the  ERS  position  and/or  the  extra  frequency  change  which  would 
be  required  by  aircraft.  Of  those  seven  written  comments,  six  commented 
highly  In  favor  of  It.  In  essence,  the  general  opinion  of  these  comments  was 
that  although  plan  1 did  require  one  additional  frequency  change,  it  provided 
for  Improved  service  and  was  worth  the  extra  effort.  The  other  comment  was 
generally  against  the  additional  change,  stating  that  In  the  other  plans,  fre- 
quency changes  were  only  required  to  assist  or  go  beyond  the  normal  handling. 
There  were  three  additional  comments  which  were  not  specific  and  no  determina- 
tion could  be  made  as  to  whether  they  were  talking  about  ERS,  feeder  final  con- 
cept, or  both.  In  four  comments  received,  the  raters  indicated  a benefit,  with 
the  implementation  of  the  ERS  in  plan  1,  in  simplification  and  easing  of  the 
workload  on  the  "Low  East"  and  "Low  West"  positions. 

Final  Control  Position.  The  development  team  proposed  that  a "final 
control  position"  be  added  In  the  TRACON.  It  was  planned  that  this  position 
would  be  activated  only  when  runway  configuration  2 (LAS  runway  19R/L)  or 
runway  configuration  3 (LAS  runway  OlR/L)  was  being  used.  The  operational 
procedures  for  this  position  are  described,  and  the  controller  sectorlzatlon 
charts  are  depleted  In  appendix  C.  Under  the  present  system,  a single 
"arrival  controller"  works  all  IFR  arrivals  from  time  of  handoff  from  the  LAX 
ARTCC  until  the  aircraft  are  sequenced  on  the  final  approach  and  turned  over 
to  the  tower.  Under  this  proposed  concept,  there  would  be  a "feeder-final 
controller"  concept.  The  feeder  controller  taking  the  handoff  from  the  ARTCC 
on  all  IFR  arrival  aircraft  would  provide  the  initial  spacing  and  sequencing 
and  then  would  handoff  to  the  final  controller  as  the  arrivals  approached  the 
final  controller's  airspace.  The  feeder  controller  also  would  be  responsible 
to  see  that  the  arrivals  were  metered  in  such  a manner  as  not  to  overload  the 
final  controller. 

The  establishment  of  this  position  required  the  addition  of  a control 
position  In  the  TRACON  along  with  the  addition  of  another  frequency  for  the  use 
of  the  final  controller. 

The  purpose  of  the  "feeder-final  controller"  concept  was  to  ease  the  work- 
load of  the  arrival  position  In  the  TRACON.  This  proposal.  In  essence,  split 
the  workload  In  the  two  configurations  where  it  would  be  used,  and  two  con- 
trollers would  control  the  traffic  that  one  controller  handled  In  the  present 
system. 

Rater  Comments.  Reviewing  the  26  questionnaires  pertaining  to  configura- 
tions 2 and  3 where  the  "feeder-final  controller"  concept  Is  proposed,  six  raters 
commented  specifically  on  this  subject.  The  comments  received  were  evenly 
divided,  three  for  the  concept  and  three  against  the  concept.  Two  raters 
indicating  a dislike  for  the  concept  stated  that  It  would  cause  an  unrealistic 
number  of  radar  vectors  in  order  to  sequence  the  aircraft  properly  for  the 
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final  controller.  The  third  felt  that  the  final  controller  would  be  concerned 
with  two  other  controllers'  traffic;  l.e.,  the  ERS  and  feeder  controller’s, 
whereas  in  the  present  system,  the  arrival  controller  was  concerned  with  only 
one  other  controller's  flow.  The  three  raters  that  commented  favorably  indi- 
cated they  felt  the  addition  of  the  final  control  position  would  equalize  or 
reduce  controller  workload  and  would  be  beneficial. 

TRAFFIC  FLOWS  (STAR's  and  SID's). 

LAS  star's.  No  changes  were  proposed  to  existing  standard  terminal 
arrival  routes  (STAR's),  nor  were  there  any  new  STAR's  proposed  for  plan  1. 

LAS  SID's.  In  plan  1,  it  was  proposed  that  all  existing  LAS  SID's  be 
canceled,  and  a new,  common  SID  be  developed  to  replace  those  canceled.  The 
new  common  SID  would  be  a radar  SID  (appendix  C)  which  would  require  all 
departing  IFR  aircraft  to  maintain  runway  heading  after  takeoff,  climb  to  a 
specified  altitude,  and  expect  radar  vectors  to  the  appropriate  transition 
route  or  exit  fix. 

Rater  Comments.  Seven  comments  were  made  which  reflected  upon  this 
proposal.  Of  the  seven,  six  were  against  the  proposed  common  SID,  and  one 
was  for  it.  The  basic  feeling  against  the  common  SID  was  that  it  would  require 
all  IFR  aircraft  to  be  radar  vectored,  increasing  the  overall  controller  work- 
load unnecessarily.  The  one  comment  in  favor  of  the  comnon  SID  indicated  that 
though  the  proposal  would  Increase  the  controller  workload  by  requiring  more 
radar  vectoring  than  the  present  system,  it  was  felt  that  a better  traffic 
flow  could  be  established. 

LSV  Stereo  Arrivals . Amendments  to  the  procedures  for  the  Lee  and  Sally 
Stereo  recoveries  are  proposed  in  plan  1.  The  proposal  would  hold  the  Stereo 
arrivals  at  altitudes  above  departures  at  all  critical  crossing  points. 

LSV  Stereo  Departures.  Amendments  to  the  procedures  for  the  Kralg  and 
Apex  Stereo  departures  are  proposed.  Plan  1 proposed  that  the  Kralg  and  Apex 
Stereo  departures  be  tunneled  beneath  the  Lee  and  Sally  recoveries  until  clear 
of  the  arrival  routes. 

Rater  Comments.  Three  .''.omments  were  received  concerning  this  proposal 
on  the  rating  questionnaires.  Two  of  the  comments  were  favorable  toward  the 
proposed  procedure.  The  third  was  written  in  a cryptic  manner,  and  it  could 
not  be  determined  if  the  comment  was  in  favor  of,  or  against  the  proposed 
procedures.  One  additional  favorable  comment  was  received  in  the  comments 
which  were  submitted  after  the  completion  of  the  study. 

Navigational  Facilities.  Plan  1 proposed  that  a full  ILS  be  established 
for  runway  OIR  at  McCarran  International  Airport  and  a back-course  approach 
be  developed  from  that  facility  for  runway  19L. 

Rater  Comments.  No  comments  were  received  on  this  proposal. 
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PLAN  2 ANALYSIS. 


The  cask  of  team  2 was  Co  develop  new  operational  ATC  procedures  for  the  control 
of  traffic  In  the  Las  Vegas  terminal  area  considering  an  expansion  of  the 
McCarran  International  Airport . The  expansion  to  be  considered  for  the  purpose 
of  this  study  was  In  Che  form  of  a new  east/west  runway  located  south  of  and 
parallel  to  the  present  McCarran  runway  07/25.  The  new  runway  was  to  be  sepa- 
rated from  Che  present  runway  07/25  by  a distance  of  900  feet  (274.3  m)  between 
runway  centerlines  and  by  750  feet  (228.6  m)  between  runway  edges.  Figure  2 
Is  a drawing  depicting  the  siting  of  the  proposed  runway  In  relation  to  the 
present  runways. 

Following  are  the  proposals  which  were  developed  by  the  team  for  plan  2,  which 
are  changes  from  the  current  mode  of  operation  In  the  Las  Vegas  terminal  area. 
With  each  of  Che  proposals  presented  herein  Is  a breakdown  of  the  rater 
comments. 

AIRSPACE. 

Controller  Sectorlzatlon.  The  controller  sector Izat Ion  was  modified 
sooiewhat  from  chat  of  the  present  system.  Comparisons  can  be  made  between  the 
proposed  sectorlzatlon  which  Is  presented  In  appendix  D and  that  of  the  present 
system  which  Is  presented  In  appendix  B.  The  development  team  designed  the 
sectorlzatlon,  to  Che  extent  possible,  establishing  boundaries  in  accordance 
%rlth  the  video  mapping  and  a few  common  radlals  for  all  configurations. 

Rater  Comments.  No  comments  were  received  or  recorded  on  the  opinion 
questionnaires;  however,  three  of  the  letters  received  after  the  conclusion 
of  the  study,  which  contained  additional  comments  and  recommendations,  did 
reflect  favorably  towards  this  effort. 

Terminal  Control  Area.  Though  the  ground  rules  did  not  require  the 
development  teams  to  actually  redesign  the  TCA's,  due  to  the  time  limitations 
placed  upon  each  of  the  development  teams,  team  2 was  able  to  accomplish  this 
task  also.  The  revised  proposed  TCA  developed  for  plan  2 is  depicted  in 
figure  4.  A comparison  with  the  present  TCA  can  be  made  by  comparing  the  pro- 
posed TCA  In  figure  4 to  that  of  the  present  TCA  depicted  In  figure  5. 

The  proposed  TCA  coordinated  the  airspace  and  TCA  boundaries  and  m.ade 
the  TCA  less  complex.  The  following  are  short  descriptions  of  the  proposed 
changes: 

1.  Lowered  the  TCA  floor  around  the  Sky  Harbor  Airport.  The  higher 
altitude  was  no  longer  deemed  necessary  by  the  planners  due  to  the  movement 
of  the  glider  operations  from  that  airport. 

2.  Lowered  the  TCA  floor  In  that  area  northeast  of  Nellis  AFB.  This 
proposal  kept  aircraft  making  an  Instrument  approacli  within  the  TCA,  and 
allovred  for  shortening  of  the  GCA  pattern  by  allowing  lower  altitudes  in  the 
pattern. 
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3.  Changed  the  present  boundary  on  the  031  radial  to  the  030  radial 
due  to  the  proposed  relocation  of  airway  V8N. 

4.  Added  airspace  from  6,000  feet  (1,836.8  m)  to  9,000  feet  (2,743.2  m) 
between  LAS  280  radial  and  Tonopah  Highway  from  6 nml  (11.1  km)  to  10  nml 
(18.5  km). 

Rater  Comments.  Three  comments  were  received  on  the  regular  opinion 
questionnaires,  all  favorable  towards  changes  to  the  TCA.  Of  the  three  com- 
ments, each  contained  additional  Information:  one  Indicated  that  changes  to 
the  TCA  would  require  3 to  6 months  of  negotiations,  and  implementation  could 
take  as  much  as  a year  or  more;  another  Indicated  that  revision  to  the  TCA 
boundaries  would  greatly  reduce  coordination  time  for  VFR  aircraft  from  the 
northeast;  the  third  Indicated  that  the  lowering  of  the  TCA  floor  over 
Sky  Harbor  Airport  would  facilitate  closer  turns  for  base  leg  for  turbojet 
aircraft  landing  on  runway  01  at  LAS,  especially  those  coming  from  the  east. 
Three  additional  comments  were  received  In  the  comment  letters  obtained  after 
the  conclusion  of  the  study,  again  all  favorable  to  changes.  One  of  these 
letters  also  Indicated  that  adverse  user  reaction  to  the  lowering  of  the  TCA 
over  Henderson — Sky  Harbor  Airport  could  be  expected. 

Realignment  of  V8N.  Realignment  of  airway  V8N  was  proposed  as  follows: 
From  the  LAS  very  high  frequency  omnidirectional  radio  range  (VORTAC)  via  LAS 
040  radial  until  Intercepting  the  Boulder  (BLD)  016  radial,  thence  BLD  016 
radial  to  Mormon  Mesa  (M^) . This  would  cjmblne  V8N  and  V21  approximately 
36  nml  (66.7  km)  northeast  of  BLD.  Figure  C-13  of  appendix  C depicts  the 
proposed  realigned  airway  In  relation  to  the  present  V8N.  The  development 
team  considered  the  realignment  as  having  the  following  benefits: 

1.  Moves  V8N  traffic  away  from  the  Nellis  AFB  traffic. 

2.  Establishes  all  northeastbound  IFR  departures  on  the  same  track. 

3.  Places  arrivals  in  position  to  enter  the  flow  of  traffic  for  visual 
approaches  with  aircraft  of  like  performance  characteristics. 

Rater  Comments.  Few  comments  were  received  on  this  proposal,  actually 
only  two  on  the  regular  opinion  questionnaires.  These  were  evenly  divided,  one 
for,  and  one  against  the  proposal.  The  one  comment  against  Indicates  that  the 
rater  did  not  feel  that  moving  V8N  would  change  procedures  to  any  extent,  as 
the  pilots  would  continue  to  request  direct  routes.  On  the  other  hand,  the 
second  rater  Indicated  that  the  relocation  of  V8N  and  the  revision  to  the  TCA 
boundaries  would  greatly  reduce  coordination  of  VFR  aircraft  arriving  from  the 
northeast. 

Three  additional  comments  were  received  In  the  follow-on  comment  letters. 
All  three  of  these  comments  were  highly  favorable  to  the  proposal.  One  rater 
Indicated  In  the  letter  that  the  realignment  of  V8N  held  the  most  promise  for 
Improving  the  operation.  A second  rater  commented  that  the  realignment  of 
V8N  would  make  It  coincide  with  the  Oveto  departure.  This  would  accommodate 
the  reduction  of  unneeded  TCA  airspace  along  the  existing  route  and  also 

16 


L 


Isolate  the  general  aviation  aircraft  more  from  the  higher  performance  users 
at  Nellis.  The  letter  received  from  the  LAX  ARTCC  indicated  that  the  realign- 
ment of  V8N  to  the  east,  as  proposed,  would  appear  to  have  little  Impact  on 
the  LAX  ARTCC 's  airway  traffic,  and  therefore  had  no  objections  to  the  . 
relocation,  if  it  would  benefit  the  LAS  Approach  Control. 

Nellis  AFB  GCA  Pattern.  Airspace  was  established  in  plan  2 for  the  use 
of  and  to  be  controlled  by  Nellis  GCA.  This  proposal  assumed  that  ground 
rule  No.  9 had  been  met;  l.e.,  Nellis  GCA  having  adequate  radar  coverage. 

Figures  C-15  through  C-18  of  appendix  C have  the  proposed  Nellis  GCA  traffic 
pattern  depicted. 

Rater  Comments.  Favorable  comments  were  received  from  those  raters  who 
made  written  comments  on  this  proposal.  The  general  consensus  of  the  raters 
was  that  controller  workload  in  the  TRACON  would  be  reduced  if  the  Nellis  GCA 
could  control  aircraft  in  the  GCA  pattern  and  relieve  this  burden  from  the 
LAS  TRACON. 

NAVIGATIONAL  AIDS. 

VORTAC  for  Nellis  AFB.  Plan  2 recommended  replacement  of  the  Nellis 
TACAN  with  a VORTAC.  The  development  team  felt  this  change  would  allow  for 
uniform  climb  restrictions  between  the  Casino  SID  and  Nellis  SID.  This  pro- 
posal would  also  allow  IFR  arrivals  to  be  cleared  direct  to  LSV,  rather  than 
to  LAS,  which  would  reduce  coordination  between  the  Los  Angeles  ARTCC  and  the 
Las  Vegas  terminal  and  also  assist  in  keeping  the  LSV  aircraft  separated  from 
LAS  traffic  flows.  Approaches  to  runway  03  at  Nellis  would  still  utilize  the 
existing  approaches  derived  from  the  LAS  VORTAC.  Establishing  approach  pro- 
cedures from  LSV  navigational  aids  (approach  to  runway  03R/03L  at  Nellis) 
would  increase  conflicts  with  LAS  arrivals  and  departures. 

Rater  Comments.  No  comments  were  provided  on  this  subject. 

Installation  of  an  ILS  on  runway  21L  at  Nellis  AFB.  Team  2 recommended 
that  an  ILS  be  established  for  runway  21L  at  Nellis  AFB.  The  procedures  were 
to  be  amended  so  that  all  IFR  approaches  to  runway  21L  would  be  VORTAC-ILS 
approaches.  If  the  recommendation  to  change  the  Nellis  TACAN  to  a VORTAC  and 
an  ILS  were  to  be  established  for  runway  21L,  along  with  a GCA  capability,  there 
then  would  be  an  instrument  approach  available  to  either  runway  03R/03L  or 
21R/21L,  regardless  of  type  aircraft  or  aircraft  equipment. 

Rater  Comments.  No  comments  were  provided  on  this  subject. 

star's,  SID's,  and  VFR  Stereo  Routes.  All  STAR's,  SID's  and  Stereo  routes 
for  each  direction  of  operation  or  runway  configuration  are  described  in 
appendix  D.  All  routes  which  are  listed  in  the  appendix  and  are  proposed  for 
this  plan  have  been  marked  by  an  asterisk.  Those  unmarked  remain  the  same  as 
in  the  present  system. 
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Nellis  Runway  21  Stereo  Routes.  All  but  the  Sally  recovery  have  been 
amended  for  plan  2.  The  proposed  procedures  revise  the  altitudes  of  the 
arrival  and  departure  routes.  Present  procedures  have  the  Stereo  departures 
climbing  to  altitudes  above  the  Stereo  recoveries.  Plan  2 amends  these  pro- 
cedures, whereby  the  Stereo  departures  are  tunneled  below  the  arrivals. 

Experience  has  Indicated  that  during  the  hot  summer  months,  numerous  aircraft 
could  not  climb  to  meet  the  previous  10,000  foot  (3,048.0  m)  restriction  at 
Gass  Intersection.  This  placed  additional  hardships  on  the  controllers  who 
had  the  responsibility  of  getting  the  departures  through  the  arrival  altitudes. 
The  Lee  recovery  was  changed  to  conform  with  pilot  requests  and  to  maintain 
separation  of  arrivals  and  departures. 

Neills  Runway  03  Stereo  Routes.  Lee  recovery  was  unchanged  from  present- 
day  procedure.  Sally  recovery  has  been  amended  with  a change  In  the  flight- 
path,  figures  C15  and  C16  of  appendix  C.  Apex  departure  was  amended  as  Indi- 
cated In  the  procedures  presented  In  appendix  D.  This  procedure  still  places 
arrivals  below  departures  as  In  the  present  system  when  operating  to  runway 
03.  Placing  the  arrival  above  the  departure,  it  was  felt,  left  too  rapid 
a descent  for  the  arrivals.  By  moving  the  Sally  recovery  to  the  east,  the 
development  team  was  attempting  to  establish  the  route  and  altitudes  of  this 
recovery  in  an  area  of  better  radar  coverage. 

Rater  Comments.  There  were  five  written  comments  received  on  the  proposals 
for  the  Nellis  Stereo  routes.  Of  the  five,  only  one  expressed  dissatisfaction. 
Indicating  that  the  Lee  recovery  could  have  been  shortened.  No  comment  was 
made  concerning  the  altitudes.  The  other  four  raters  commented  favorably 
towards  the  proposals  in  plan  2.  Three  of  the  raters  Indicated  that  departures 
should  be  tunneled  below  the  arrivals,  the  fourth  rater  Indicated  that  he  felt 
the  Stereo  routes  were  longer  In  plan  2;  however,  this  was  advantageous,  as  it 
was  safer  and  required  less  coordination. 

RELOCATION  OF  VFR  PRACTICE  AND  TRANSITION  APPROACHES  AT  NELLIS  AFB.  Plan  2 
proposed  that  the  USAF  eliminate  practice  VFR  and  transition  local  flights  at 
Nellis  AFB  during  daylight  hours.  This  plan  proposes  that  this  operation  be 
moved  to  the  Auxiliary  Air  Field  at  Indian  Springs,  which  Is  located  approxi- 
mately 38  nml  (70.4  km)  west-northwest  of  Nellis  AFB.  At  present,  this  air- 
field Is  used  primarily  as  an  emergency  divert  base  for  aircraft  operating  In 
the  surrounding  training  ranges,  and  by  the  USAF  Thunderblrds  Aerial  Demonstra- 
tion Team  as  a practice  area.  There  Is  a 7,600-foot  by  150-foot  (2,636.5  by 
45.7  m)  usable  runway  with  no  NAVAID's.  There  is  an  operational  control  tower, 
fire  station,  and  almost  all  facilities  to  support  a normal  airfield  operation. 
There  has  been,  within  the  past  2 years,  an  operational  TACAN  which  had  been 
established  during  an  exercise.  There  appears  to  be  room  for  lengthening  of 
the  runway,  should  this  be  desirable.  Figure  6 Is  an  aerial  photograph  of  the 
Indian  Springs  Auxiliary  airfield.  The  following  are  some  items  deemed  necessary 
to  make  Indian  Springs  sufficient  to  accomplish  the  required  operations: 

1.  Installation  of  a mobile  GGA, 

2.  Staffing  of  the  control  tower  for  expanded  operations, 

3.  Installation  of  tactical  air  navigation  aid  (TACAN), 


18 


I 


4.  Dovulopnioiil  ol  a TAC^AN  ponet  rat  Ion  lor  practice  approaclica,  anil 

5.  Development  of  (It’.A  tralflc  pattern. 

Kater  t'oiimunta.  Tliere  were  alx  coimnentH  received  on  the  regular  opinion 
ipieHt  lonna  Ires  and  five  additional  commentH  Hiihiiiltted  on  (he  comment  lettera  at 
the  completion  of  the  atndy.  All  alx  conmienta  received  on  the  reunlar  opinion 
iiuest  lontiaireN  wi*re  favorable  towarda  the  propoaal  to  move  the  local  VKR  prac- 
tice and  tranaltlon  fllghta  from  NoIIIh  AKB  to  Indian  Sprlnga.  All  the  comment  a 
Indicated  the  ratera  felt  that  the  workload  to  the  controllers  would  be  reduced 
alKhlf leant ly  and  would  enhance  the  operation. 

Of  the  five  comments  received  In  the  letters,  one  tended  to  register 
doubts — Indicating  that  the  procedure  would  obviously  solve  some  problems, 
but  could  create  worse.  The  rater  did  not  expand  on  this.  The  other  four 
comments  were  highly  favorable  to  the  proposal. 

I’lJVN  3 ANAI.Y.SIS. 

The  task  of  plan  3 was  to  develop  operational  ATI)  procedures  for  the  control 
of  air  traffic  at  Neills  AKU  which.  In  essence,  would  be  a head-on  type  of 

operation,  handings  would  he  nuide  to  the  southwest  on  runway  21,  while  dep.ar-  ^ 

tures  would  dep.-irt  to  the  northeast  on  runway  03.  Though  Neills  AKB  has  j 

parallel  runways,  there  Is  Insufficient  separation  between  runway  centerlines 
to  conduct  simultaneous  opposite  direction  operations. 

j The  developiiK'nt  team  felt  that  several  possibilities  existed,  the  safest  of  j 

which  would  he  to  run  arrivals,  then  departures,  but  not  both  at  the  same  time.  ] 

! Any  procedure  Involving  an  opposite  direction  would,  in  their  opinion,  rely  j 

greatly  on  the  effectiveness  of  scheduling.  Scheduling  should  attempt  to 
i create,  as  much  as  possible,  an  environment  that  would  offer  little  conflict  j 

1 between  arrivals  and  departures.  ^ 

I Following  are  the  proposals  or  major  designs  for  this  plan, 

1 

RKHH:AT10N  ok  VKR  I’RACTICK  and  transition  KhlCIlTS  FROM  NKI.l.lS  AKB.  In  order 
to  minimize  delays  at  Neills,  practice  approaches  and  transition  flying  need 
be  eliminated  at  Neills  during  daylight  hours.  It  was  proposed  that  these 
operations  be  relocated  to  the  Indian  Springs  Auxiliary  Airfield.  Information 
as  to  Indljin  Springs  and  the  equipments  which  would  he  required  to  carry  out 
this  type  operation  wi’re  discussed  In  plan  2 and  also  presented  In  appendix  K.. 

The  difference  between  plan  2 ami  plf»n  3 was  that  this  proposal  was  not  con- 
i slderc'd  mandatory  In  plan  2,  wliereas  In  plan  3 It  was  mandatory  for  the  success 

I of  such  a system.  The  proposal  to  ban  these  type  operations  was  considered 

^ of  utmt)st  Importance. 

R.iter  t'omment  s.  No  written  comments  provided  concerning  this  proposal. 

TRAKKIC  KI.OW.S. 

I.  Kra  St  ereo  AMlval  Runway  211.  - See  proci'ilures  In  jippendlx  K.  for 
detal led  procedures. 
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2.  Apex  Departure  Runway  03  - See  procedures  in  appendix  E for  detailed 
procedures. 

3.  IFR  Departures  - Depart  on  published  SID's  for  runway  03.  See  appendix  E 
for  detailed  procedures. 

A.  IFR  Arrivals  - Appendix  E again  provides  detailed  procedures. 

Few  aircraft  utilize  these  procedures.  Those  that  do  generally  are  transient 
aircraft.  Coordination  Is  required  between  the  LAS  TRACON  and  Nellis  Tower 
which  must  be  notified  to  eliminate  conflictlon.  Whenever  there  Is  an  IFR 
approach,  all  Nellis  departures  automatically  go  to  a call-for-release  status 
until  Nellis  Tower  has  landing  assured. 

Rater  Comments.  Six  comments  were  received  on  the  regular  opinion 
questionnaires.  These  all  related  basically  to  the  Stereo  arrival  procedure. 

The  general  feeling  of  the  raters  was  that  the  procedure  was  too  complex  and 
would  Increase  the  Nellis  Tower  workload  considerably.  There  was  also  the 
feeling  that  there  was  too  little  room  for  error  and  that  the  least  deviation 
from  the  procedures  would  cause  a safety  violation. 

PLAN  PREFERENCE  ANALYSIS. 

GENERAL.  Table  2 presents  a summary  of  the  statistical  analysis  in  a factor- 
by-direction  matrix  of  the  present  system,  plan  1,  and  plan  2.  Numerical 
results  are  presented  In  table  3. 

In  table  2,  the  operational  factors  are  presented  along  the  left  edge  of  the 
table,  the  directions  of  operation  are  represented  by  the  columns.  The  data 
in  the  column  on  the  extreme  right  represent  the  results  for  each  of  the  factors 
totaled  across  directions  of  utilization.  The  bottom  row  contains  the  results 
for  each  of  the  directions  of  operation  totaled  over  factors.  The  entry  In 
the  lower  right-hand  corner  represents  the  results  of  the  entire  study  (com- 
pared over  factors  and  directions  of  operations).  As  Indicated  previously, 
numerical  results  are  not  shown  In  table  2;  the  means  for  each  of  the  plans 
or  systems  having  been  converted  to  a letter.  The  letter  representation  Is  as 
follows:  A ■ present  system,  B = plan  1,  and  C = plan  2.  Within  the  table 
Itself,  the  means  which  are  covered  by  the  same  line  do  not  differ  significantly. 
Means  not  covered  by  the  line  differ  significantly.  The  blank  cells  indicate 
the  absence  of  any  significant  differences.  The  plan  means  are  arranged  best, 
left,  to  worst,  right. 

ANALYSIS.  The  results  by  factors,  table  2 extreme  right-hand  column,  show  a 
significant  preference  for  plan  2 (C)  over  plan  1 (B) , or  the  present  system 
(A).  Plan  1 and  the  present  system  are  relatively  evenly  divided,  with  plan  1 
being  favored  over  the  present  system  In  two  factors,  airspace  and  controller 
workload,  while  the  present  system  was  favored  over  plan  1 In  three  factors, 
coordination,  traffic  mix,  and  communications  changes.  It  must  be  pointed  out 
that  plan  1 was  preferred  over  the  present  system  in  two  factors  which  had 
high  weights  assigned.  The  present  system  on  the  other  hand,  was  preferred 
over  plan  1 in  only  one  factor  of  high  rank,  and  two  other  factors  of  lower 
rank. 
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TABLE  2.  RESULTS  FOR  LAS  VEGAS  TERMINAL  AREA  GRAPHIC  STUDY— MULTIPLE  COMPARISONS  AMONG  PLANS  BY 
FACTOR  AND  DIRECTION  OF  OPERATION 


Plan  i Means  not  covered  by  the  same  line  differ  significantly. 

Plan  2 Blank  cells  indicate  the  absence  of  significant  differences 

Plan  Means  are  arranged — Best  = Left,  to  Worst  = Right. 


TABLE  3.  ANALYTICAL  RESULTS  FOR  THE  LAS  VEQAS  STUDY — MULTIPLE  COMPARISONS  AMONG  PLANS  BY  FACTORS 
AND  DIRECTION  OF  OPERATION  (NUMERICAL’ VALUES) 


Present  System  Note:  Means  covered  by  the  same  line  do  not  differ  significantly. 

Plan  1 Means  not  covered  by  the  same  line  differ  significantly. 

Plan  2 Blank  cells  indicate  the  absence  of  significant  differences 

Plan  Means  are  arranged — Best  = Left,  to  Worst  = Right. 


Plan  2 was  preferred  over  both  plan  1 and  the  present  system  In  4 of  the  10 
factors.  Two  of  the  four  were  the  first-  and  third-ranked  factors  with  high 
weights.  Plan  2 was  also  found  statistically  equal  to  plan  1,  in  the  second 
ranked  factor  (airspace) , both  being  statistically  preferred  over  .the  present 
system.  Statistical  analysis  of  the  ratings  for  plan  2 further  shows  that 
under  the  factor  "controller  workload,"  plan  2 was  statistically  equal  to 
plan  1 and  preferred  over  the  present  system.  For  the  factor  "traffic  mix," 
plan  2 was  found  statistically  equal  to  the  present  system,  but  significantly 
preferred  over  plan  1.  Of  the  two  factors  Just  mentioned,  controller  work- 
load was  the  higher  ranked  of  the  two  and  had  a higher  weight  attached. 

In  analysing  the  data  by  direction  of  operations  (table  2,  bottom  row), 
plan  2 was  found  to  be  statistically  preferred  over  plan  1 and  the  present 
system  in  all  four  directions  of  operations. 

In  configuration  1,  plan  2 was  rated  highest,  with  plan  1 rated  second,  being 
preferred  over  the  present  system.  In  configuration  2,  plan  2 again  was  rated 
highest;  however,  in  this  direction  of  operation,  the  present  system  was  rated 
second  over  plan  1.  In  configurations  3 and  4,  plan  2 again  was  rated  highest 
by  the  raters;  however,  in  these  configurations,  no  statistically  significant 
differences  were  found  to  exist  between  the  present  system  and  plan  1;  there- 
fore, they  are  rated  equal. 

Considering  the  overall  results,  all  directions  of  operations  and  all  factors, 
when  the  factor  and  direction  weightings  were  used,  the  analysis  indicated  the 
raters  significantly  preferred  plan  2 over  either  plan  1 or  the  present  system. 
The  analysis  also  indicates  that  plan  1 was  significantly  preferred  by  the 
raters  over  the  present  system. 

PLAN  PREFERENCE  ANALYSIS  OF  PLAN  3. 

General . The  statistical  analysis  of  plan  3 is  presented  in  table  4. 

This  table  presents  the  summary  of  the  results  of  the  study  by  multiple  com- 
parison between  plan  by  factor  and  direction  of  operation. 

In  table  4,  the  two  columns  to  the  right  of  the  table  represent  the  two 
configurations  or  directions  of  operation.  The  column  furthest  to  the  right 
represents  the  proposed  "head-on"  operation  of  plan  3.  The  inner  column,  or 
that  immediately  following  the  factors,  represents  the  present  system  of 
operation  at  Nellis  AFB.  In  the  analysis  of  the  ratings,  wherever  a signifi- 
cant difference  was  found  to  exist  in  one  system  over  another,  an  "X"  was 
placed  in  that  column  behind  the  preferred  system  factor,  according  to  the 
rater's  evaluations.  The  blank  cells  indicate  the  absence  of  any  significant 
differences.  Numerical  values  for  this  analysis  can  be  seen  in  table  S. 

Analysis.  From  the  analysis  of  the  data,  it  is  evident  that  the  raters 
preferred  the  present  Nellis  system  over  plan  3.  The  present  system  was  pre- 
ferred in  6 out  of  the  10  factors.  No  statistical  differences  were  found  to 
exist  in  the  remaining  four  cells.  It  is  pointed  out  that  the  present  system 
was  favored  in  the  five  higher  ranked  factors. 
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TABLE  4 


RESULTS  FOR  NELLIS  AFB  "HEAD-ON"  GRAPHIC  STUDY-MULTIPLE  COMPARISON 
AMONG  PLANS  BY  FACTOR  AND  DIRECTION  OF  OPERATION 


I 

E 


Factors 

Interaction 

Airspace 

Coordination 

Routings 

Controller  Workload 
Radar  Vectoring 
Traffic  Mix 

Altitude/ Speed  Restrictions 
Noise  Abatement 


Present  System 
Arrs.  Rwy  21 
Dpts.  Rwy  21 

X 

X 

X 

X 

X 


Proposed  System 
Arrs.  Rwy  21 
Dpts.  Rwy  03 


X 


I 


Communications  Changes 


Note:  X ■ Means  differ  significantly.  The  X Is  placed  under  the  system 
preferred  by  the  raters. 

Blank  cells  Indicate  the  absence  of  significant  differences. 
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TABLE  5.  RESULTS  FOR  NELLIS  AFB  "HEAD-ON"  STUDY— MULTIPLE  COMPARISON  AMONG 
PLANS  BY  FACTOR  AND  DIRECTION  OF  OPERATION  (NUMERICAL  PRESENTATION) 


Factors 

Present  System 
Arrs.  Rwy  21 

Dpts.  Rwv  21 

Head-On 

Arrs.  Rwy  21 
Dpts.  Rwy  03 

Interaction 

*7.1 

4.9 

Airspace 

*7.2 

5.7 

Coordination 

*7.3 

4.9 

Routing 

*7.6 

5.4 

Controller  Workload 

*7.2 

3.3 

Radar  Vectoring 

8.0 

7.9 

Traffic  Mix 

8.1 

7.8 

Altitude/ Speed  Restrictions 

*7.3 

5.7 

Noise  Abatement 

7.0 

8.0 

Communications  Changes 

8.7 

8.7 

Note:  * ■ Means  differ  significantly,  the  asterisk  placed  next  to  the 

numerical  means  Indicates  the  preferred  system.  No  asterisks 
Indicate  the  absence  of  significant  differences. 


OPERATIONAL  ANALYSIS. 


GENERAL . As  Indicated  In  the  statistical  analysis,  plan  2 was  rated  highest 
by  the  raters  over  plan  1 or  the  present  system.  This  preference  was  con- 
sistent for  each  of  the  four  configurations  as  well  as  for  the  results  for  the 
overall  study.  This  section  will  discuss  each  of  the  two  plans  and  detail 
some  of  the  major  proposals  from  each,  delving  Into  the  possible  reasoning 
that  the  raters  used  for  their  ratings  based  on  their  comments  from  the 
questionnaires  ond  from  observations  during  the  rating  process. 

PLAN  2.  Plan  2 was  rated  highest  over  plan  1 and  present  system  and  was 
significantly  preferred  In  all  directions  of  operations  and  for  the  entire 
study.  This  was  due  to  the  acceptance  of  many  of  the  proposals  which  the 
development  team  devised  for  this  plan. 

From  the  comments  taken  from  the  opinion  questionnaires  and  from  the  general 
cQnversatlon  during  the  rating  process.  It  was  obvious  the  raters  were 
Influenced  heavily  by  the  added  capability  of  McCarran  International  Airport 
which  was  provided  by  the  addition  of  another  runway.  This  runway,  for  the 
purpose  of  this  study,  was  located  south  of  and  parallel  to  the  present 
McCarran  runway  07/25,  with  the  runways  separated  by  900  feet  (274.22  m) 
between  runway  centerlines. 

Though  the  raters  were  Influenced  by  the  additional  proposed  runway,  and  the 
addition  of  such  a runway  would  provide  an  increased  capability,  there  was  a 
unanimous  agreement  among  the  raters  that  the  900-foot  (274.22  m)  separation 
between  runway  centerlines  was  not  desirable.  The  proposed  runway  would  pro- 
vide advantages  over  the  existing  airport  configuration,  during  VFR  conditions. 
It  did  not,  however,  provide  for  the  full  potential  of  the  airport  which  could 
be  achieved  with  additional  separation.  The  most  optimum  potential  could  be 
achieved  with  separation  which  would  allow  simultaneous  operations,  especially 
during  IFR  conditions. 

The  second  most  discussed  proposal  contained  in  this  plan  was  the  restriction 
of  VFR  practice  and  transition  flying  at  Nellis  ABF  during  the  daylight  hours 
and  the  transfer  of  this  activity  to  the  auxiliary  airport  at  Indian  Springs 
located  approximately  38  nml  (70.30  km)  northwest  of  Nellis  AFB.  This  proposal 
would  tend  to  reduce  controller  workload  considerably  for  the  personnel  in 
the  Las  Vegas  TRACON  as  well  as  the  Nellis  Control  Tower.  This  would  also 
have  an  effect  on  the  operations  at  Nellis  AFB  Itself  by  reducing  the  traffic 
pattern  congestion.  This,  then,  would  have  the  effect  of  reducing  or  elimina- 
ting, to  a great  extent,  delays  to  the  mission  aircraft  which  were  returning 
from  the  various  ranges  or  are  preparing  to  depart.  A cost  benefit  study  might 
Indicate  a benefit,  all  around.  In  that  the  number  of  practice  approaches 
(GCA,  touch-and-goes,  penetrations,  etc.)  might  also  be  Increased,  because 
the  activity  would  be  conducted  at  a less  densely  populated  airport. 

The  Air  Force  would,  of  course,  have  the  requirement  of  expanding  or  adding 
to  Its  facilities  at  Indian  Springs.  Some  of  the  Items  which  would  be  required 
would  be:  (1)  a mobile  GCA  unit,  along  with  operation  and  maintenance  personnel, 
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(2)  installation  of  a TACAN  and  development  of  a practice  VFR  penetration, 

(3)  possible  Increase  in  the  present  control  tower  personnel  complement  to 
handle  the  Increased  flight  activity,  and  (A)  possible  increase  in  other  ground 
support  personnel  such  as  fire  crews,  flight  line,  and  aircraft  nu^lntenance 
personnel  etc. 

It  is  noted  that  the  ATC  staff  review  report  dated  January  23,  1976,  which 
recomnended  that  a simulation  study  be  conducted  at  NAFEC,  also  recommended 
that  an  AN/MPN-13  radar  and  an  AN/MRN  7 and  8 ILS  be  Installed  at  Indian 
Springs.  It  would  appear  from  this  that  there  was  some  thinking  on  the  part 
of  Air  Force  personnel  about  providing  some  capability  at  Indian  Springs;  how- 
ever, there  was  no  indication  as  to  what  extent. 

The  one  major  item  which  must  be  Investigated  by  the  FAA  and  USAF  is  the 
possible  Impact  that  this  activity  might  have  upon  general  aviation.  It  is 
understood  that  a considerable  number  of  general  aviation  aircraft  use  this 
area,  following  the  highway  through  the  pass  to  and  from  the  Las  Vegas  area. 
Therefore,  a heavy  concentration  of  jet  activity  at  Indian  Springs  could  have 
an  effect  upon  this  general  aviation  population,  and  it  appears  that  steps  must 
be  taken  to  determine  if  this  activity  could  be  conducted  safely  in  this 
particular  area. 

Plan  2 also  had  additional  proposals  which  concerned  Nellis  AFB.  These 
proposals  were  (1)  placement  of  an  ILS  on  runway  21L,  (2)  allocation  of  air- 
space for  a GCA  pattern  for  Nellis  AFB,  which  would  be  controlled  by  Nellis 
GCA,  (3)  amendments  to  the  Stereo  recovery  and  departure  procedures,  (4) 
replacement  of  the  Nellis  TACAN  with  a VORTAC,  and  (5)  amendment  of  the  Nellis 
Casino  SID. 

With  regard  to  items  1 and  2 above,  the  ILS  being  placed  on  runway  21L  would 
be  beneficial,  since  that  is  the  predominant  operation  at  Nellis.  This  would 
facilitate  practice  approaches  to  Nellis,  especially  until  the  time  practice 
approaches  arc  moved  to  Indian  Springs,  if  they  ever  are.  It  would  also  be 
beneficial  during  times  of  light  traffic  (i.e.,  when  missions  are  not  being 
flown  at  Nellis  or  after  daylight  hours),  and  practice  approaches  could  be 
resumed  at  Nellis.  This,  then,  would  blend  the  ILS  approach  with  the  general 
flow  of  traffic,  would  not  require  the  aircraft  to  overfly  the  city  of  Las 
Vegas  as  they  currently  do  on  an  ILS  to  runway  03,  and  would  keep  the  aircraft 
separated  from  McCarran  traffic  flows. 

As  far  as  the  GCA  traffic  pattern  being  controlled  by  Nellis  GCA  is  concerned, 
this  would  reduce  the  workload  for  the  Las  Vegas  TRACON.  This  procedure  is 
not  possible  at  present,  as  the  Nellis  GCA  radar  is  not  usable,  except  for  the 
conduct  of  the  PAR  or  precision  portion  of  the  final  approach.  The  proposal 
made  for  plan  2 in  this  study  assumes,  according  to  the  ground  rules,  that  a 
usable  radar  system  is  available  at  Nellis,  as  suggested  by  the  ATC  staff 
review  report,  which  indicates  a new  generation  GPN-XX  ASR/PAR  system  is 
scheduled  for  Nellis  in  FY  76. 


In  the  same  ATC  staff  review  dated  January  27,  1976,  it  has  been  recommended 
that  (1)  immediate  programming  action  be  initiated  to  relocate  the  ILS  system 
now  located  on  03R  at  Nellis  AFB,  to  runway  21L  (57  FWW/DC)  and  (2)  the  fixed 
radar  program  for  Nellis,  GPN-XX  ASR  and  PAT  (H)  be  expedited  (TAC/DCX) . These 
reconmendations,  if  followed,  would  benefit  both  Nellis  and  the  Las  Vega's 
terminal  greatly. 

The  proposal  for  the  reversal  of  altitudes  for  the  Stereo  recovery  and  departures 
in  this  plan  for  the  runway  21  operation  were  well  received  by  the  rating  team. 
All  comments  received  indicated  that  the  raters  preferred  that  the  departures 
be  tunneled  under  the  arrivals  until  clear  of  the  arrival  routes  prior  to 
climbing  to  the  higher  altitudes.  This  would  be  especially  beneficial  during 
the  hot  summer  months,  when  it  has  been  indicated  that  certain  aircraft  have 
trouble  making  the  altitude  restrictions  on  the  Stereo  departure  routes.  The 
proposed  procedure  would  definitely  reduce  workload  and  tension  in  the  TRACON. 

There  were  fewer  comments  concerning  the  amendments  for  the  changes  to  the 
Stereo  routes  to  the  runway  03  operation.  This  made  it  difficult  to  determine 
if  the  raters  preferred  the  new  procedure  or  not.  The  one  or  two  comments 
received  were  unfavorable,  because  of  the  length  of  the  proposed  recovery  route 
which  was  made  slightly  longer  in  plan  2.  There  was  also  a question  whether 
or  not  the  procedure  to  change  expected  altitudes  of  arrivals  and  departures 
when  the  runway  was  changed  from  runway  21  to  03  was  acceptable.  It  was 
suggested  that  it  would  be  better  to  keep  the  expected  altitudes  at  the  Exit 
and  Entry  fixes  constant,  regardless  of  runway  in  use. 

The  proposal  for  changing  the  Nellis  TACAN  to  a VORTAC  was  looked  upon  favor- 
ably by  the  raters.  This,  in  the  development  team's  words,  "provides  an  approach 
to  Nellis  AFB  for  any  aircraft  in  the  AF  inventory  regardless  of  navigational 
equipment."  It  would  also  enable  the  LAX  ARTCC  to  clear  aircraft  direct  to 
Nellis  AFB,  rather  than  to  the  Las  Vegas  or  Bolder  VORTAC 's,  keeping  these 
aircraft  separated  from  McCarron  traffic.  With  the  revised  Casino  Departure 
SID,  which  would  be  based  on  the  Nellis  VORTAC,  rather  than  the  Las  Vegas 
VORTAC,  Nellis  departures  would  cross  Las  Vegas  southbound  at  higher  altitudes 
— thus  presenting  fewer  problems  with  the  McCarron  traffic  flows. 

Realignment  of  V8N  was  also  favorable  to  the  raters.  This  was  coordinated  by 
the  development  team  with  the  designated  contact  in  the  Los  Angeles  ARTCC 
during  the  study.  The  ARTCC  personnel  offered  no  objections  to  the  proposal. 

This  change  afforded  more  separation  between  aircraft  on  the  airway  between 
the  Las  Vegas  VORTAC  and  the  Morman  Mesa  VORTAC  and  Nellis  AFB  aircraft.  The 
prime  question  was:  Will  the  VFR  aircraft  that  might  fly  V8N  now  follow  the 
new  V8N,  or  will  they  persist  and  continue  flying  direct  and  not  take  advantage 
of  the  added  protection  that  the  realignment  would  provide? 

There  were  five  comments  received  concerning  the  proposed  changes  to  the  TCA; 
two  on  the  regular  rating  questionnaires,  and  three  in  the  post-study  letters. 

The  comments  were  written  in  such  a manner  that  they  cannot  be  used  to  deter- 
mine a preference  between  plan  1 or  plan  2 proposals;  however,  the  comments, 
in  general,  were  favorable  to  some  changes  to  the  present  TCA. 


Information  presented  during  the  presentations  of  the  plans  Indicated  three 
problem  areas.  The  first  was  In  the  western  quadrant  of  the  TCA.  It  was 
stated  that  some  departures  were  unable  to  remain  within  the  confines  of  the 
present  TCA,  others  had  difficulty  doing  so.  Both  proposals,  plans  1 and  2, 
proposed  additional  airspace  to  be  added  In  this  area  to  alleviate  the  problem. 
The  second  problem  area  was  In  the  southern  quadrant.  In  the  vicinity  of  the 
Henderson  Airport . The  problem  as  stated  was  that  the  present  TCA  floor  made 
It  difficult  for  McCarran  arrivals  to  descend  to  traffic  pattern  altitude 
when  runway  01  was  In  use.  Again,  both  plans  1 and  2 proposed  a lower  TCA 
floor  In  this  area.  One  of  the  reasons  the  floor  of  the  TCA  was  established 
at  Its  present  level  In  the  Henderson  area.  It  was  Indicated,  was  to  accom- 
modate glider  operations.  (The  gliders  have.  It  Is  understood,  since  moved 
from  Henderson  and  are  now  located  at  another  airport.)  The  third  area  was 
that  area  to  the  northeast  of  Neills  AFB.  It  was  stated  that  the  present 
TCA  boundaries  and  floors  do  not  protect  an  aircraft  making  an  Instrument 
approach  to  Neills.  Plan  2 proposed  a change  which  would  modify  the  TCA 
area,  extending  northeast  along  the  extended  centerline  of  the  Neills  runway, 
by  lowering  the  floor  and  amending  the  boundaries.  By  so  doing,  the  developers 
stated,  an  Instrument  approach  could  complete  the  entire  approach  and  remain 
within  the  confines  of  the  TCA. 

Each  of  the  proposals  to  alleviate  the  problem  areas,  both  plans  1 and  2, 
required  the  acquisition  of  additional  airspace  for  the  TCA.  This 
understandably  Is  a difficult  task,  especially  In  an  area  such  as  Las  Vegas 
where  usable  airspace  Is  at  a premium  due  to  terrain. 

As  to  the  suggestions  on  revisions  to  the  controller  sectorlzatlons,  few 
comments  were  received,  and  those  that  were,  did  not  reflect  a preference 
between  the  sectorlzatlon  plans  of  plan  1 or  2.  The  comnents  did  Indicate 
that  both  development  teams  succeeded  In  simplifying  the  sectorlzatlon  over 
the  present  sectorlzatlon. 

Comparison  between  the  present-day  sectorlzatlon  and  that  developed  for 
plan  2 can  be  made  by  comparing  the  charts  In  appendix  B (figures  B-1  through 
B-10),  with  those  In  appendix  D (figures  D-1  through  D-7).  A visual  compari- 
son Indicates  that  the  plan  2 sectorlzatlon  Is  less  complicated,  for  the  most 
part,  than  the  present-day  sectorlzatlon. 

PLAN  1.  Plan  1,  overall,  was  rated  second  to  plan  2,  but  preferred  by  the 
raters  over  the  present  system  (table  2).  In  runway  configuration  1,  plan  1, 
as  In  the  overall  study  rating,  was  rated  second  to  plan  2,  with  both  being 
preferred  over  the  present  system.  In  configuration  2,  the  present  system 
was  rated  second,  being  preferred  over  plan  1.  In  both  configurations  3 and  4, 
there  was  no  significant  difference  between  plan  1 and  the  present  system. 

A thorough  Investigation  of  the  opinion  questionnaires  was  made  In  order  to 
determine  what  prompted  the  raters  to  switch  opinions  concerning  plan  1 
between  runway  configurations  1 and  2.  One  must  remember  that  In  plan  1,  the 
development  team  made  no  changes  to  traffic  flows  In  their  planning;  conse- 
quently, throughout  this  plan,  for  all  four  runway  configurations,  the  traffic 
flow  was  the  same  as  the  present  system.  The  one  change  proposed  was  when 
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operating  under  configuration  2 or  3,  a feeder-final  controller  concept  was 
proposed.  In  the  present  system,  and  in  plan  1 configurations  1 and  4,  the 
arrival  controller  worked  arrival  aircraft  from  handoff  from  the  ARTCC  until 
they  were  sequenced  and  established  on  the  final,  approached  and  changed  to 
the  tower  frequency.  In  plan  1,  configurations  2 and  3,  a feeder  controller 
received  the  handoff  from  the  ARTCC,  established  the  initial  sequence  to  the 
IFR  aircraft,  and  then  handed  off  to  a final  controller  prior  to  the  aircraft 
entering  the  final  controller's  airspace.  From  the  review  of  the  opinion 
questionnaires  and  from  the  comments  heard  during  the  rating  process,  it  has 
been  determined  that  the  majority  of  the  raters  did  not  prefer  the  feeder- 
final  concept  and  consequently  rated  this  plan  lower  because  of  it. 

It  should  be  noted  that  from  the  analysis  of  the  27  opinion  questionnaires 
vrhlch  were  distributed  for  the  two  runway  configurations  which  utilized  the 
feeder/final  concept,  only  six  comments  were  actually  logged  specifically 
addressed  to  this  proposal.  Of  these  six  comments,  three  were  favorable, 
Iridlcatlng  that  the  raters  felt  the  feeder-final  concept  would  reduce  indivi- 
dual controller  workload  or  more  equally  distribute  this  workload.  The  other 
three  were  against  the  concept,  citing  adverse  traffic  mix  for  the  final  con- 
troller or  Inadequate  airspace  for  that  position.  The  remainder  of  the  raters 
did  not  comment;  however,  no  other  plausable  explanation  could  be  found  to 
explain  the  generally  low  rating  plan  1 received,  especially  in  runway  con- 
figuration 2,  other  than  an  obvious  bias  towards  the  feeder-final  concept. 

There  were  other  comments,  both  pro  and  con,  in  the  questionnaires;  however, 
they  were  written  in  such  a general  manner  that  they  did  not  specifically 
point  to  the  feeder-final  concept  or  the  expanded  radar  service  (ERS)  position 
and  couldn't  be  counted  as  either. 

On  the  proposal  for  the  establishment  of  ERS  position,  there  were  54  question- 
naires distributed.  The  analysis  of  the  comments  indicated  that  44.4  percent 
of  the  questionnaires  were  returned  with  comments;  of  these,  75  percent 
responded  favorably  and  25  percent  were  against.  Generally,  the  raters  who 
were  against  the  proposal  for  the  ERS  position  cited  extra  coordination  for 
the  low  controllers  and  additional  frequency  changes  for  the  pilots.  The  raters 
who  responded  favorably  to  the  proposal  felt  that  the  ERS  position  would  tend 
to  reduce  and  or  equalize  controller  workload,  and  though  there  would  be  an 
extra  frequency  change  required,  it  would  be  beneficial,  in  that  better  service 
could  be  provided. 

Very  few  comments  were  received  concerning  the  proposed  revision  to  the  Las 
Vegas  SID's  whereby  all  present  SID's  would  be  deleted  and  one  common  SID 
(radar  SID)  developed.  Those  comments  that  were  received  were  not  favorable 
to  the  proposal,  citing  that  it  would  cause  an  additional  workload  by  requir- 
ing more  radar  vectoring  and  by  increasing  the  controller  workload  over  the 
present  system. 

As  to  the  amendment  to  the  Nellis  Stereo  arrival  and  departure  procedures, 
whereby  the  departures  tunneled  below  the  arrivals  until  clear  of  the  arrival 
routes,  the  raters  responded  favorably.  Four  raters  responded  on  the  regular 
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rating  questionnaires  concerning  the  amendments  to  the  Nellis  Stereo  arrival 
and  departure  procedure.  In  essence,  plan  1 reverses  the  present  procedure, 
whereby  departures  are  climbed  through  the  altitude  of  arrivals,  by  tunneling 
the  departures  below  the  arrivals  until  clear  of  the  arrival  routes,  then 
climbing  the  departures  to  higher  altitudes.  It  was  indicated,  during  the 
briefings,  that  difficulties  were  encountered,  especially  during  the  hot 
summer  months,  with  some  aircraft  being  unable  to  make  the  present  altitude 
restrictions  required  by  the  Stereo  procedures.  With  the  proposed  change, 

this  difficulty  would  be  minimized.  The  raters,  in  their  comments,  indicated 

they  felt  that  the  proposed  tunnel  procedure  would  make  the  LSV  flow  more 
even,  and  be  more  realistic,  easier  to  control,  easier  for  pilots  to  attain 
the  altitude  restrictions,  and  more  beneficial  to  the  TRACON  by  reducing 
controller  workload.  As  in  some  of  the  previous  comments,  the  raters  wrote 

their  comments  in  a very  general  manner.  Again,  they  did  not  specify  a 

preference  between  the  procedures  as  proposed  in  plan  1 or  plan  2,  only 
indicating  that  they  did  agree  that  the  tunnel  procedure  was  better  than  the 
present  operation  for  the  Stereo  routes. 

Raters  had  few  comments  concerning  proposed  TCA  changes.  They  primarily 
registered  skepticism  over  whether  the  changes  could  be  made  and  the  length  of 
time  which  would  be  required  to  negotiate  any  proposed  changes  to  the  area. 

It  appears  a careful  study  should  be  made  of  the  various  proposals  for  changes 
to  the  TCA  areas  to  determine  those  most  advantageous  to  the  terminal  area. 

One  comment  was  made  on  the  opinion  questionnaire  on  the  proposed  simplifi- 
cation, or  redesign  to  controller  sectorizatlon.  There  were  two  favorable 
comments  received  on  the  follow-up  letters  received  from  the  raters.  From  the 
analysis  of  the  drawings  of  the  present  controller  sector  charts  (appendix  B, 
figures  B-1  through  B-10)  and  comparing  them  with  the  proposed  sectorizatlon 
(appendix  C,  figures  C-1  through  C-14),  it  is  apparent  that  the  development 
team  had  succeeded  in  developing  simplified  sectorizatlon. 

PLAN  3.  As  noted  in  the  statistical  section  of  this  report,  the  present  Nellis 
AFB  operation  of  runway  utilization  was  preferred  by  the  raters,  overwhelmingly. 
The  procedure  whereby  all  arrivals  land  on  runway  21L  and  departures  takeoff 
to  the  northeast  on  runway  03L  would,  of  course,  benefit  noise  abatement  and 
would  keep  arrivals  from  overflying  the  city  of  Las  Vegas;  however,  at  the 
cost  of  an  extremely  complex  operation. 

The  requirement  that  all  local  VFR  practice  approaches  and  transition  flights 
be  eliminated  at  Nellis  AFB  for  this  type  operation  is  a sound  one. 

Even  with  the  elimination  of  the  practice  and  transition  flights  from  the 
traffic  pattern  at  Nellis,  the  procedures  required  by  this  type  operation 
would  Increase  the  workload  of  the  control  tower  personnel  at  Nellis  tremen- 
dously. The  biggest  problem  the  Nellis  tower  personnel  would  face  would  be 
making  the  determination  when  a departure  could  safely  be  released  with  respect 
to  an  arrival  aircraft  in  the  traffic  pattern. 
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There  is  also  the  problem  of  instrument  approaches.  Whenever  an  instrument 
approach  is  being  made,  all  Nellis  departures  must  then  be  coordinated  for 
release  with  the  Las  Vegas  TRACON.  Release  of  the  departure  would  be  predi- 
cated upon  the  position  of  the  arrival  aircraft  at  the  time  the  request. for 
release  of  the  departure  is  received  by  the  TRACON  controller. 

From  the  comments  received  from  the  raters  concerning  this  plan,  the  prime 
concern  was  safety.  With  the  Increase  in  the  workload  at  the  tower  and  such 
critical  determinations  required  as  to  when  departures  might  be  cleared  for 
takeoff  in  relation  to  arrivals  made  safety  aspects  of  this  operation  question- 
able. It  was  obvious  that  they  felt  delays  at  Nellis  would  increase,  operations 
would  be  drastically  reduced,  and  Nellis  AFB  control  tower  workload  drastically 
Increased. 

The  reduction  to  the  operations  rate  and  the  anticipated  delays  which  would 
be  caused  by  this  type  of  operation  would  have  an  extremely  detrimental  effect 
upon  the  mission  requirements  of  Nellis. 


CONCLUSIONS 


Uu80il  on  the  resuitn  of  thin  ntiidy.  It  Is  concluded  thut : ■ 

1.  Plans  1 and  2 are  preferred  by  the  raters  over  the  present  system,  wltii 
plan  2 also  being  preferred  over  plan  1. 

2.  The  establishment  of  an  "KKS"  (Expanded  Kadar  Service)  position  in  the 
l^is  Vegas  TKACON  is  considered  desirable  by  the  raters. 

3.  The  raters  approve  the  proposals,  in  both  plans  1 and  2,  wl>ereby 
Nellis  Stereo  departures  tunnel  beneath  the  Stereo  recoveries. 

4.  The  realignment  of  V8N  between  the  I.AS  VORTAC  and  MNM  VOKTAC  is  regarded 
favorably . 

5.  The  relocation  of  practice  and  transition  flights  from  Neills  AKB  to  the 
Indian  Springs  Auxiliary  Airfield  is  considered  desirable  by  the  raters. 

6.  Plan  3 Is  not  considered  favorably  for  adoption  because  of: 

a.  Questionable  safety 

b.  Controller  workload 

c.  Degradation  of  Neills  missions  due  to  delays. 


RKCOMMKNDATIDNS 


it  is  recommended  that: 

1.  The  iiK)st  desirable  proposals,  as  determined  by  the  Western  Region  and  IAS 
Kaclllly  personnel,  from  plan  1 and  2 be  incorporated  into  the  present  operation 
of  the  Las  Vegas  terminal  facility. 

2.  Plan  3 should  not  be  considered  for  adoption,  due  to  questionable  safety, 
complexity  of  operatloti,  expected  Increase  In  controller  workload,  and  adverse 
effects  to  missions  at  Nellis  due  to  anticipated  delays. 

3.  A feasibility  study  be  conducted  by  the  Western  Region  and  USAK  on  the 
proposals  for  the  use  of  Indian  Springs  Auxiliary  Airport  for  relocation  of  VKK 
practice  and  transition-type  flights  from  Nellis  AKB. 
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appendix  a 

rater  opinion  questionnaire 


RATING  FORM  FOR  ASPECTS  OF  LAS  VEGAS  TERMINAL  AREA  ATC 


NAFEC  PROJECT  NO.  218-150-810 

NAME  OF  RATER:  DIRECTION  OF  OPERATION: 

FACILITY  OR  OFFICE:  

TELEPHONE: 


This  form  will  be  used  to  record  your  evaluation  of  the  three  plans  (A,  B,  and  C) 
under  one  direction  of  operation.  Please  use  the  following  letter  Identification 
when  rating  the  plans: 

A « present  procedures  and  present  airport  configuration, 

B ■ new  procedures  and  present  airport  configuration,  and 

C » new  procedures  and  new  airport  configuration. 

In  rating  each  aspect,  choose  a point  on  the  scale  that  most  accurately  reflects  your 
opinion  of  the  plan  under  consideration.  Place  the  left  edge  of  the  letter  Iden- 
tifier at  the  chosen  point.  Highlights  under  each  scale  (at  1,  4,  7,  and  10)  are 
provided  to  assist  you  In  determining  the  exact  value.  Your  comments  will  help  in 
the  final  evaluation.  Please  record  them  In  the  space  provided. 


1.  ROUTINGS  - A circuitous  routing  Is  a path  that  takes  an  aircraft  In  directions 
radically  opposed  to  the  shortest  possible  path. 


1 "1 3 5 5 f 

All  routes  Most  routes 

circuitous  requiring  circuitous 

expert  pilotage  and/ 
or  radar  monitor 

COMMENTS:  


1 S ? 
Some  routes 
circul tous 


TO 

Routings  direct, 
minimum  turns 


2.  ALTITUDE/SPEED  RESTRICTIONS  - Altitude  and/or  speed  restrictions  should  only  be 
considered  when,  in  the  rater's  opinion,  the  number  or  severity  of  the  restrictions 
would  place  an  objectionable  burden  on  either  the  pilot  or  controller. 


1 5 3 4 5 

Unrealistic  altitude/  Many  altitude/ 
speed  restrictions  speed  restrictions 


7 g 5 To 

Some  altitude/  No  a1 ti tude/spicd 

speed  restrictions  restrictions 


COMMENTS: 


RATING  FORM  cont’d 


NAME  OF  RATER:  DIRECTION  OF  OPERATION:  

3.  RADAR  VECTORING  - The  amount  of  radar  vectoring  that  is  required  to  guide 
aircraft  through  areas  of  limited  maneuvering  airspace. 


I 2 J 

System  entirely 
dependent  on 
radar  vectors 

COMMENTS:  


1 5 S' 

System  heavily 
dependent  on 
radar  vectors 


7 B ? 

System  moderately 
dependent  on 
radar  vectors 


To 

Minimum 
radar  vectors 


4.  COMMUNICATIONS  CHANGES  - The  requirement  to  change  from  one  frequency  to  another 
for  control  purposes.  Consider  only  those  changes  that  are  obviously  caused  by 
less  than  optimum  procedures  or  those  necessitated  by  complex  sectorization. 

Discount  the  change  to,  or  from,  the  local  controller  or  from  an  approach  controller 
to  a final  controller. 


t 2 3 A 5 B 

All  aircraft  get  more  All  aircraft  require 
than  one  frequency  one  frequency  change 
change  in  terminal  area  in  terminal  area 


7 8 5 

A minimum  of  aircraft 
receive  a frequency 
change  in  terminal  area 


To 

No  frequency 
change 


COMMENTS: 


5.  NOISE  ABATEMENT  - Noise  abatement  is  concerned  with  a plan  which  makes  an 
effective  use  of  noise  abatement  procedures. 


1 2 3 ? 5 6 7 8 9 10 

Overly  Operationally  Meets  current  Operationally 

restrictive  restrictive  criteria  advantageous 

COMMENTS:  


A- 2 


I 


r 


NAME  OF  RATER: 


RATING  FORM  cont'd 

DIRECTION  OF  OPERATION: 


6.  INTERACTION  - Interaction  is  the  effect  of  one  position's  operation  on 
another  positions  operation. 


T 2 3 

“4  5 B 

-1 8 5 

10 

Interaction  with 

Interaction  requiring 

Some  interaction 

No 

another  position 

considerable 

requiring  minor 

interaction 

precludes  simultaneous 

coordination  to 

coordination 

operations 

control  traffic 

COMMENTS: 


7.  CONTROLLER  WORKLOAD  - Controller  workload  is  concerned  with  the  distribution 
and  complexity  of  the  operations  in  each  sector  of  specialization. 


T 2 T" 

Inequi table  distri- 
bution, of  traffic 
and  overly  complex 
operations 


COMMENTS: 


TJ 5 B" 

Inequitable  distri 
bution  of  traffic 
and  complex 
operations 


7 S 5 lO 

Equitable  distribution  Equitable  dis- 
of  traffic  with  tribution  of 

average  complexity  traffic,  min- 

imum complexity, 
with  capacity  to 
increase  op’ns 


8.  AIRSPACE  - Airspace  is  concerned  with  the  vertical  and  the  horizontal 
boundaries  for  each  sector  of  specialization. 


T 5 T~ 
Inadequate  airspace 


T[ 5 B 

Limited  airspace 
requiring  precise 
traffic  flow  planning 


7 S ^ 
Adequate  airspace 
for  this  traffic 
vol  ume 


TO 

Adequate  air- 
space for  25S 
increase  in  volume 


COMMENTS: 
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RATING  FORM  cont'd 


NAME  OF  RATER: 


DIRECTION  OF  OPERATION: 


9.  COORDINATION  - In  rating  the  plans  with  respect  to  coordination,  consider  the 
need  for,  amount  of,  and  effect  on  the  system  and/or  user. 


1 2 3 4 5 5 7 S 5 TO 

Excessive  inter/ intra  Heavy  inter/ intra  Moderate  inter/intra  Minimum  inter/ 

facility  coordination  facility  coordination  facility  coordination  intra  facility 

coordination 

COMMENTS:  


10.  TRAFFIC  MIX  - Traffic  mix  is  the  degree  of  admixture  of  aircraft  of  differing 
capabilities  within  the  same  sector  of  specialization. 


1 2 3 4 5 5 7 5 9 10 

Heavy  mix  Moderate  mix  Light  mix  Minimum  mix 

COMMENTS: 
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RADAR  CONTROL  POSITIONS  AND  RESPONSIBILITIES 


THE  ARRIVAL  CONTROL  POSITION. 

The  arrival  control  position  is  responsible  for  sequencing  and  vectoring  IFR 
arrival  traffic  either  to  the  final  approach  course,  for  an  Instrument  approach 
to  the  active  runway,  or  to  the  traffic  pattern,  for  a visual  approach  depending 
what  operation  Is  In  effect  (figures  B~1  and  B-2). 

THE  LAS  LOW  EAST  POSITION. 

The  LAS  Low  East  position  Is  primarily  responsible  for  sequencing  VFR  traffic 
Inbound  from  the  east  to  the  runway (s)  in  use  for  category  1 and  2 aircraft  In 

conjunction  with  the  traffic  sequenced  by  LAS  West  position.  This  position 

also  controls  VFR  departures  and  IFR  departures  which  Initially  enter  this 
airspace  and  are  not  capable  of  flying  the  LAS  SID's.  The  Low  East  position 
must  separate  traffic  from  the  Nellis  flow,  coordinates  with  other  sectors, 
local  control,  and  Nellis  when  needed  (figures  B-3  and  B-4) . 

THE  LAS  LOW  WEST  POSITION. 

The  LAS  Low  West  position  Is  primarily  responsible  for  sequencing  VFR  traffic 
Inbound  from  the  west  to  the  rimway(s)  In  use  for  category  1 and  2 aircraft  In 

conjunction  with  the  traffic  sequenced  by  LAS  Low  East  position.  This  position 

also  controls  VFR  departures  and  IFR  departures  which  initially  enter  this  air- 
space and  are  not  capable  of  flying  the  LAS  SID's.  The  LAS  West  position  must 
separate  traffic  from  the  Nellis  flow  and  also  Issue  IFR  clearances  and  dis- 
crete VFR  codes  to  North  Las  Vegas  Tower  upon  request.  It  also  coordinates 
with  other  sectors,  local  control,  and  Nellis  «fhen  needed  (figures  B-5  and  B-6) . 

THE  DEPARTURE  RADAR  POSITION. 

The  departure  radar  position  is  responsible  for  controlling  IFR  departures 
and  pure  jet  VFR  departures  in  assigned  airspace  as  described  according  to 
runway  in  use.  The  departure  position  must  Insure  that  appropriate  heavy-jet 
separation  la  maintained  between  aircraft  under  his  control  and  VFR  TCA  air- 
craft. Nonjet  IFR  traffic  Is  often  Integrated  with  the  TCA  traffic  flow  by  the 
TCA  sectors,  and  a handoff  Is  made  to  the  departure  sector  after  coordination 
(figures  B-7  and  B-8). 

THE  NELLIS  EAST  POSITION. 

The  Nellis  East  position  Is  responsible  for  controlling  and  sequencing  all 
hlgh-altltude  penetrations  and  low-altitude  arrivals  and  departures  entering 
his  delegated  airspace  for  Nellis  AFB.  The  Nellis  East  position  must  coordi- 
nate with  Neills  AFB  and  any  other  affected  Intrafacility  sectors  as  needed. 

This  position  Issues  clearances  to  Nellis  AFB  when  runway  03  Is  In  use 
(figure  B-9). 


THE  NELLIS  WEST  POSITION. 


The  Nellis  West  position  controls  the  arrival  runway  sequence  for  Nellis  AFB 
and  departures  off  Nellis  entering  Its  delegated  airspace.  The  Neills  West 
position  Issues  clearances  to  Nellis  AFB  when  runway  21  Is  In  use.  This  posi- 
tion must  coordinate  with  Nellis  AFB  and  any  other  affected  Intrafacility  sec- 
tors as  needed  (figure  B-IO). 

Note:  The  Nellis  East  and  Neills  West  position  are  located  side  by  side  In  the 
TRACON  and  use  the  same  radar  display.  Close  coordination  is  required  between 
the  two  positions,  and,  at  times,  the  positions  are  combined,  traffic  permitting. 


RADAR  ARRIVAL  PROCEDURES 


RUNWAY  25/19  CONFIGURATION  (LAS). 

Three  STAR's  funnel  IFR  jet  traffic  to  the  airport.  Traffic  Inbound  from  the 
west  and  south  flows  toward  the  Boulder  City  VORTAC  and  Is  radar  vectored  prior 
to  or  upon  reaching  the  VORTAC  to  runway  25.  The  West  Inbound  flow  Is  known 
as  the  Fuzzy  1 arrival  and  the  flow  from  the  south  Is  the  Crescent  4 arrival. 

The  remaining  STAR  is  the  Crowe  One  arrival  which  blends  Inbound  traffic  from 
the  northeast,  east,  and  southeast,  generally  blending  by  means  of  radar  vectors, 
so  the  sequence  is  set  In  the  vicinity  of  the  Boulder  VORTAC  and  proceeds 
straight  in  for  runway  25  (figure  B-11) . 

IFR  nonjet  traffic  is  routed  over  preferred  arrival  airways  using  altitude 
separation  and  is  usually  sequenced  to  runway  x9  with  TCA  nonjet  traffic.  TCA 
traffic  Is  routed  parallel  to  IFR  traffic,  or  altitude  separation  is  used, and 
Is  sequenced  by  two  low-altitude  TCA  radar  sectors  and  Integrated  by  coordi- 
nation In  a sequence  to  final  on  a downwind  leg  to  runway  19. 

RUNWAY  19  CONFIGURATION  2 (LAS). 

For  this  runway  configuration  the  same  STAR's  are  applied  to  position  IFR  jet 
traffic  in  the  vicinity  of  the  Boulder  VORTAC.  From  this  point,  radar  vector- 
ing is  used  to  sequence  traffic  to  runway  19L  for  a visual  approach.  IFR  non- 
jet traffic  Is  handled  similarly  to  the  runway  25  corfiguration  (figure  B-12). 

TCA  traffic  Is  routed  parallel  to  IFR  traffic,  or  altitude  separation  Is  used. 
When  coordinated  with  the  IFR  arrival  sector,  this  TCA  traffic  may  be  sequenced 
with  the  jet  traffic  to  runway  19L.  During  moderate-to-heavy  traffic  conditions, 
such  coordination  Is  not  usually  feasible,  and  the  TCA  trafi'lc  Is  routed  across 
the  airport  at  midfield  to  enter  a right  downwind  for  runway  19R. 

RUNWAY  1 CONFIGURATION  3 (LAS). 

IFR  jet  arrivals  vectored  off  the  STAR  routes  to  a visual  approach  for  runway 
IR.  Arrivals  from  the  west  may  be  routed  over  the  airport  and  vectored  to  a 
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right  downwind.  Likewise,  the  arrivals  from  the  south  may  continue  the  STAR 
until  reaching  the  vicinity  of  Boulder  VORTAC  before  being  vectored  into  the 
arrival  sequence  (figure  B-13). 


TCA  traffic  is  routed  parallel  to  IFR  traffic,  and  altitude  separation  Is  used 
more  frequently.  Visual  separation  is  the  rule  of  thumb  once  traffic  is  estab- 
lished on  final.  TCA  traffic  may  be  sequenced  with  the  Jet  traffic  to  runway 
IR  if  the  IFR  sector  is  not  working  moderate-to-heavy  traffic.  When  coordina- 
tion is  not  feasible,  the  TCA  traffic  may  be  routed  across  the  airport  at  mid- 
field  to  enter  a left  downwind  for  runway  IL  or  a crossover  accomplished 
southeast  of  the  airport  using  altitude  separation  for  a base  leg  entry  to 
runway  IL. 

Las  Vegas  runway  25/19  Nellis  runway  03  configuration  4 is  shown  in 
figure  B-14. 

The  LAS  IFR  and  VFR  traffic  is  controlled  in  the  same  manner  as  described  under 
tonflguratlon  1.  Nellis  traffic  is  controlled  in  the  same  manner. 


RADAR  DEPARTURE  PROCEDURES 


RUNWAY  25/19  CONFIGURATION  (LAS). 

1.  All  IFR  jet  departures  climb  to  15,000  and  are  radar  vectored  to  the  SID’s. 
This  accomplishes  noise  abatement  and  initial  altitude  separation  from  TCA 
traffic  (figure  B-11) . 

a.  Oveto  Two  Departure.  Climb  runway  heading  for  vectors  to  LAS  R-039 
(normally  a right  turn  out)  to  Oveto  DME  fix,  then  via  transition  or  assigned 
route. 

b.  Mead  Three  Departure.  Climb  runway  heading  for  vectors  to  Boulder 
City  VORTAC  (normally  a right  turn  out),  then  via  transition  or  assigned  route. 

c.  Hidden  Hills  Four  Departure.  For  runway  25,  maintain  runway  heading 
until  2-niiil  DME,  turn  left.  Intercept  LAS  211R,  and  resume  navigation  to 
Goodsprlngs.  For  runway  19,  maintain  runway  heading  until  3-nml  DME,  turn  right. 
Intercept  LAS  211R,  and  resume  navigation  to  Goodsprlngs.  After  passing 

9,500  feet  at  Goodsprlngs,  continue  climb,  turn  right  260*  to  Intercept,  and 
proceed  via  Beatty  VORTAC  R-126  to  Hidden  Hills,  then  via  transition  or  assigned 
route. 

d.  Goodsprlngs  Two  Departure.  For  runway  25,  maintain  runway  heading 
until  2-nml  DME,  turn  left,  intercept  LAS  211R,  and -resume  navigation  to 
Goodsprlngs.  For  runway  19,  maintain  runway  heading  until  3-nml  DME,  turn 
right.  Intercept  LAS  211R,  and  resume  navigation  to  Goodsprlngs.  Then  via 
transition  or  assigned  route  to  Daggett,  Hector,  or  Goffs.  There  is  one 
McCarran  IFR  departure  sector;  however,  nonJet  IFR  traffic  is  often  integrated 
with  the  TCA  traffic  flow  by  the  TCA  sectors,  and  a handoff  Is  made  to  the 
departure  sector  after  coordination. 
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TCA  departures  are  separated  from  IFR  traffic  by  altitude  and/or  routings. 

Local  terrain  dictates  a two-way  flow  of  TCA  traffic  over  most  of  the  natural 
flyways  Into  and  out  of  the  valley.  These  arrivals  and  departures  are  usually 
separated  by  altitude  (see  TCA  AR/DR  routes) . 

RUNWAY  19  CONFIGURATION  (LAS). 

1.  IFR  and  TCA  departure  flows  are  much  the  same  as  the  runway  25  configura- 
tion, except  Jet  aircraft  share  runway  19L  with  the  general  aviation  aircraft, 
which  slows  the  operation  to  some  extent  due  to  TCA  departures  turning  across 
the  jet  departure  course  and  having  to  meet  the  wake  turbulence  criteria 
(figure  B-12). 

RUNWAY  01  CONFIGURATION  (LAS). 

1.  IFR  Jet  departure  flows  are  much  the  same  as  the  runway  25  configuration. 
NonJet  IFR  traffic  is  usually  Integrated  with  the  TCA  traffic  flow  (figure  B-13). 

2.  TCA  departures  are  separated  from  IFR  traffic  by  altitude,  since  the  routes 
are  initially  the  same  for  the  first  4 to  5 nml.  The  TCA  departure  flow  is 
considerably  slower  on  this  configuration  due  to  the  displaced  thresholds  and 
the  separation  criteria  which  must  be  applied.  The  Jet  and  larger  general 
aviation  traffic  share  runway  OIR,  requiring  additional  spacing  to  accomplish 
departure  crossover  and  having  to  meet  the  wake  turbulence  criteria. 


PRESENT  SYSTEM  NELLIS  AFB  (LSV) 
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ARRIVAL  AND  DEPARTURE  PROCEDURES. 

1.  Runway  21  Configuration 

a.  An  east/west  airspace  split  between  the  two  Nellis  radar  sectors 
located  at  the  Las  Vegas  TRACON  enables  each  sector  to  handle  one  of  the  two 
primary  VFR  arrival  fixes;  i.e.,  Sally  and  Lee.  All  hlgh-altltude  penetrations 
are  controlled  by  the  East  Nellis  sector.  Low-altitude  arrivals  are  initially 
controlled  by  the  sector  which  owns  the  airspace.  Approximately  75  percent  of 
the  Nellis  traffic  uses  stereotyped  VFR  arrival/departure  procedures.  Most  of 
the  stereotyped  arrivals  are  "pop-up"  traffic  at  Sally  or  Lee.  The  Lee  recovery 
is  usually  worked  by  the  west  sector,  with  the  east  sector  calling  the  sequence. 

b.  Most  of  the  time,  the  Nellis  operation  Is  divided  between  the  two 
positions,  with  one  controller  acting  as  a coordinator  for  the  other,  which  Is 
doing  the  actual  recovery  controlling  of  Inbound  traffic,  sequencing  for  GCA 
approaches  (full  stop  or  practice)  and  vectoring  when  necessary  to  the  final 
approach  course  before  releasing  the  aircraft  to  either  GCA  or  Nellis  Tower. 

When  necessary  to  split  the  sector  between  east  or  west  arrival,  the  east  con- 
troller normally  handles  the  practice  approaches  (figure  B-11). 
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2.  Runway  03  Configuration 

a.  Runway  03  la  a flip-flop  operation,  and  the  controllers  simply  changa 
hands.  The  west  sector  becoines  the  arrival  sector,  and  the  east  sector  becomes 
the  departure  sector.  This  Is  accomplished  easily,  as  the  radiofrequencies 
are  available  at  both  positions,  and  when  a runway  change  occurs,  the  frequencies 
merely  change  hands.  The  operation,  as  explained  In  the  narrative.  Is  essentially 
the  same  for  both  runway  21  and  03,  the  only  significant  difference  being  the 
roles  of  the  arrival  and  departure  controllers  alternating  with  the  change  of 
the  runways  (figure  B-13). 


TCA  AR/DR  ROUTES 


VFR  DEPARTURE  ROUTES. 

a.  Departing  Runway  19  or  25 

1.  Canyon  Departure.  After  takeoff,  fly  heading  100“  to  the 
Henderson  Cutoff  (State  Highway  40)  at  or  below  3,000  m.s.l.  Thence  proceed 
direct  to  Boulder  City  VORTAC  climbing  to  3,500  m.s.l.  Departing  the  TCA  at 
Boulder  City  VORTAC,  squawk  1200.  Radar  service  will  automatically  be  term- 
inated . 


2.  Substation  Departure.  After  takeoff,  turn  right,  fly  direct  to 
the  Charleston  Substation  climbing  to  3,600  m.s.l.  Departing  the  TCA  at 
Charleston  Substation,  squawk  1200.  Radar  service  will  automatically  be 
terminated. 

b.  Departing  Runway  1 or  7 

1.  Wlnterwood  Departure.  After  takeoff,  fly  direct  to  the  Winter- 
wood  Golf  Course  at  or  below  3,500  m.s.l.  Thence  direct  Vegas  Wash  Marina 
climbing  to  5,500  m.s.l.  Departing  the  TCA  at  Vegas  Wash  Marina,  squawk  1200. 
Radar  service  will  automatically  be  terminated. 

2.  Substation  Departure.  After  takeoff,  turn  left,  fly  direct  to 
the  Charleston  Substation  climbing  to  3,500  m.s.l.  Departing  the  TCA  at 
Charleston  Substation,  squawk  1200.  Radar  service  will  automatically  be 
terminated. 

VFR  ARRIVAL  ROUTES. 


a.  Landing  Runway  19  or  25 

1.  Wlnterwood  Arrival.  Depart  Vegas  Wash  Marina  at  or  below 
5,500  m.s.l.  descending  direct  Wlnterwood  Golf  Course.  Cross  Wlnterwood  Golf 
Course  at  or  below  3,500  m.s.l.  for  base  leg  entry  to  runways  19  or  25. 


b.  Landing  Runway  1 or  7 
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1.  Canyon  Arrival.  Depart  Boulder  City  VORTAC  at  or  below  5,500 
m.s.l.  descending  direct  Henderson.  Cross  Henderson  at  or  below  3,500  m.s.l. 
for  downwind  or  base  leg  entry  to  runways  1 or  7 . 

c.  Landing  Runways  19-25-1  or  7 

1.  Substation  Arrival.  Depart  Charleston  Substation  at  4,000  m.s.l. 
heading  090“  for  entry  to  the  traffic  pattern  runways  19-25-1  or  7. 
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FIGURE  B-12 


FLOW  CHART — LAS  RUNWAYS  19R/19L,  LSV  RUNWAYS  21R/21L 
(CONFIGURATION  2) 
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FIGURE  B-14.  FLOW  CHART— LAS  RUNWAYS  25/19,  LSV  RUNWAYS  03R/03L 
(CONFIGURATION  4) 
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Sectorlzatlon  Chart — Neills  Sector  Controller 

C-23 

C-15 
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POSITION  DESCRIPTION. 

A.  Arrival  Controller  (figures  C-1,  C-2,  and  C-3) 

1.  Responsible  for  sequencing  ^uld  vectoring  IFR  arrival  traffic  either 
to  the  final  approach  course  for  an  Instrument  approach  to  the  active  runway 
or  to  the  traffic  pattern  for  a visual  approach  depending  on  the  configuration 
In  affect. 

B.  LAS  Low  East  Controller  (figure  C-4) 

1.  Responsible  for  sequencing  VFR  traffic  Inbound  from  the  east  to  the 
runway (s)  in  use  for  category  I and  II  aircraft  in  conjunction  with  the  traffic 
sequenced  by  LAS  Low  West  position.  This  position  also  controls  VFR  departures 
and  IFR  departures  tdilch  Initially  enter  his  airspace  and  are  not  capable  of 
flying  the  LAS  SID's.  This  position  must  separate  traffic  from  Nellis  flow. 
Coordinate  with  other  sectors,  local  control,  and  Nellis  AFB  when  needed. 

C.  LAS  Low  West  Controller  (figures  C-4,  C-5,  C-6,  C-7,  and  C-8) 

1.  Responsible  for  sequencing  VFR  traffic  Inbound  flights  from  the  west 
to  the  runway(s)  in  use  for  category  I and  II  aircraft  in  conjunction  with  the 
traffic  sequenced  by  LAS  Low  East  position.  This  position  also  controls  VFR 
departures  and  IFR  departures  i^lch  initially  enter  his  airspace  and  are  not 
capable  of  flying  the  LAS  SID's.  This  position  must  separate  traffic  from 
Nellis  flow  and  also  Issue  IFR  clearances  and  discrete  VFR  codes  to  North  Las 
Vegas  Tower  upon  request,  and  coordinates  with  other  sectors,  local  control, 
and  Nellis  AFB  when  needed. 

D.  Radar  Departure  Controller  (figures  C-8,  C-9,  and  C-10) 

1.  Responsible  for  controlling  IFR  departures  and  pure  jet  VFR  departures 
In  assigned  airspace  as  described  according  to  runway  In  use.  The  position 
must  Insure  appropriate  heavy- jet  separation  Is  maintained  between  aircraft 
under  his  control  and  VFR  TCA  aircraft.  Nonjet  IFR  traffic  Is  often  Integrated 
with  the  TCA  traffic  flow  by  the  TCA  sectors,  and  a handoff  Is  made  to  the 
departure  sector  after  coordination. 

E.  Final  Controller 

1.  Runway  19L  (figure  C-6) 

a.  Receives  handoffs  on  IFR  traffic  from  the  Arrival  controller. 

b.  Receives  handoffs  on  VFR  traffic  from  ERS  controller  (see  Item 
F Inbound)  from  north  through  south. 
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2.  Runway  IL  (figure  C-5) 


a.  West  Final  controller  sequences  both  IFR  and  VFR  aircraft. 

(1)  Receives  handoffs  on  IFR  traffic  from  the  Arrival  controller. 

(2)  Receives  handoffs  on  VFR/TCA  traffic  from  the  ERS  controller. 

3.  Runway  IR  (figure  C-7) 

a.  East  Final  controller  sequences  both  IFR  and  VFR  aircraft. 

(1)  Receives  handoffs  on  IFR  traffic  from  the  Arrival  aircraft. 

(2)  Receives  handoffs  on  VFR/TCA  traffic  from  the  ERS  controller. 

4.  IFR  feeder  fixes 


a. 

Fuzzy 

Intersection 

cr 

• 

Whlgg 

Intersection 

c. 

Goffs 

VOR 

d. 

Winds 

Intersection 

e. 

Crowe 

Intersection 

f. 

Mormon 

Mesa  VOR 

F.  ERS  Controller  (figures  C-11,  C-12,  and  C-13) 

1.  Establishes  Initial  Identification  and  sequencing  of  VFR  arrivals  to 
LAS.  Handoff  to  the  low  positions  Is  accomplished  at  the  following  VFR  feeder 
fixes: 


a.  Vegas  Wash  Intersection  (West  tip  of  Lake  Mead) 

b.  Boulder  Intersection  (BL  Dalnport  or  VOR) 

c.  Crescent  Intersection  (V21  and  V538) 

d.  Lone  Mountain  Intersection  (Over  Lone  Mountain) 

G.  Low  Southeast  Controller  (figure  C-6) 

1.  This  position  activated  when  using  I^lnway  configuration  19.  The 
controller  will  work  all  east,  north,  and  south  TCA  departures  as  well  as  TCA 
arrivals  from  the  south  and  east  that  the  Final  controller  cannot  work  at  a 
given  time.  Depending  on  traffic  situations,  handoffs  are  given  to  the  Final 
controller  for  runway  19L  or  to  Low  West  for  runway  19R.  Handoffs  will  be 
received  from  the  ERS  controller  at  the  appropriate  VFR  feeder  fixes. 
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H.  LSV  East  Controller  (figure  C-14) 

1.  Responsible  for  controlling  and  sequencing  all  hlgh-altltude  pene- 
trations and  low-altitude  arrivals  and  departures  entering  the  delegated  air- 
space for  Neills  AFB.  This  position  must  coordinate  with  Neills  AFB  and  any 
other  affected  Intrafaclllty  sectors  as  needed  and  Issues  clearances  to  Neills 
AFB  when  runway  03  In  use. 

I.  LSV  West  Controller  (figure  C-14) 

1.  Responsible  for  the  arrival  running  sequence  for  Neills  AFB  and 
departures  off  Neills  entering  his  delegated  airspace.  This  controller  Issues 
clearances  to  Neills  AFB  when  runway  21  Is  In  use  and  coordinates  with  Neills 
AFB  and  any  other  affected  Intrafaclllty  sectors  as  needed. 

Note:  The  Neills  East  and  Neills  West  positions  are  located  side  by  side  In  the 
TRACON  and  use  the  same  radar  display.  Close  coordination  Is  required  between 
the  two  positions  and  at  times  the  positions  are  combined,  traffic  permitting. 

CONFIGURATION  1 LAS  RUNWAYS  25/19  LSV  RUNWAYS  21R/21L  (FIGURE  C-15) . 

LAS  ARRIVALS. 

A.  Three  STAR's  funnel  IFR  jet  traffic  to  the  airport.  Traffic  Inbound  from 
the  west  and  south  flows  toward  the  Boulder  City  VORTAC  and  Is  radar  vectored 
prior  to  or  upon  reaching  the  VORTAC  to  runway  25.  The  west  Inbound  flow  Is 
known  as  the  Fuzzy  1 arrival,  and  the  flow  from  the  south  Is  the  Crescent  4 
arrival.  The  remaining  STAR  Is  the  Crowe  One  arrival,  which  blends  Inbound 
traffic  from  the  northeast,  east,  and  southeast.  The  arrival  controller  will 
sequence  all  jet  IFR  aircraft  to  LAS  for  runway  25  by  blending  traffic  In  the 
vicinity  of  the  Boulder  VORTAC.  Small,  slow  general  aviation  IFR  aircraft  not 
compatible  with  air  carriers  will  be  handed  off  to  the  appropriate  Low  position 
for  sequencing  to  runway  19. 

B.  TCA  traffic  will  be  handed  off  to  Low  East  and  Low  West  from  the  ERS 
position  (see  General,  F.)  with  East  sequencing  to  19L,  and  West  to  19R. 

C.  Air  Taxi  Routes 

1.  Wlnterwood  arrival 

a.  Depart  Vegas  Wash  Marina  at  or  below  5,500  m.s.l. 

descending  direct  Wlnterwood  Golf  Course.  Cross  Wlnterwood 
Golf  Course  at  or  below  3,500  m.s.l.  for  base  leg  entry  to 
runways  25  or  19. 

2.  Substation  arrival 

a.  Depart  Charleston  Substation  at  4,000  m.s.l.  heading  090*  for 
entry  to  the  traffic  pattern  for  runways  25,  19,  or  1. 


LSV  ARRIVALS. 


A.  An  east/west  airspace  split  between  the  two  Nellis  radar  sectors  located 
at  the  LAS  TRACON  enables  each  sector  to  handle  one  of  the  two  primary  VFR 
arrival  fixes;  i.e.,  Sally  and  Lee.  All  hlgh-altitude  penetrations  are  con- 
trolled by  the  East  Nellis  sector.  Low-altitude  arrivals  are  Initially  con- 
trolled by  the  sector  which  owns  the  airspace.  Approximately  75 ‘ of  the  Nellis 
traffic  uses  stereotyped  VFR  arrival/departure  procedures.  Most  of  the  arrivals 
are  "pop-up"  traffic  at  Sally  or  Lee,  with  the  Lee  recovery  worked  by  West,  while 
East  calls  the  sequence. 

B.  Most  of  the  time  the  Nellis  operation  Is  combined  between  the  two  posi- 
tions, with  one  controller  acting  as  a coordinator,  while  the  other  controller 
Is  working  the  actual  recovery  of  Inbound  aircraft.  The  recovery  aircraft  Is 
sequenced  for  GCA  approaches  (full  stop  or  practice)  or  vectored  to  the  final 
approach  course  before  releasing  the  aircraft  to  either  GCA  or  Nellis  tower. 

When  necessary  to  split  the  sector  between  east  or  west  arrival,  the  East 
controller  normally  handles  the  practice  approaches. 

LSV  STEREO  RECOVERY  ROUTE. 


A.  Lee  Recovery 

1.  Depart  Lee  at  12,000  to  14,000  feet  heading  060°.  After  passing 
LAS  360/20,  turn  right  heading  135°.  After  passing  Apex,  turn  right  to 
initial  descending  to  3,500  feet.  This  recovery  will  be  kept  high  and 
restricted  above  the  departures  at  all  critical  crossing  points. 

B.  Sally  Recovery 

1.  Depart  Sally  at  12,000  to  14,000  feet  heading  155°.  After  passing 
Apex,  turn  right  to  Initial  descending  to  3,500  feet.  This  recovery  will  be 
kept  high  and  restricted  above  the  departures  at  all  critical  crossing  points. 

LAS  DEPARTURE. 

A.  Departure  control  will  vector  all  IFR  high-performance  aircraft  to  the 
appropriate  exit  fix  (figures  C-16  and  C-17)  via  the  Las  Vegas  One  Departure. 

B.  Low  East  will  work  all  east  and  northeast  TCA  departures  and  those  IFR 
aircraft  that  do  not  meet  the  high-performance  category. 

C.  Low  West  will  work  west  and  south  TCA  departures  and  those  IFR  aircraft 
that  do  not  meet  a high-performance  category. 

D.  Any  TCA  departures  requiring  additional  advisories  outside  the  confines 
of  the  Low  sectors  will  be  handed  off  to  the  ERS  position. 


E.  Las  Vegas  One  Departure 

1.  Replaces  all  SID's  and  dictates  that  all  aircraft  will  maintain  run- 
way heading  for  vectors  to  the  appropriate  exit  fix  as  shown  on  the  outbound 
strip.  The  exit  fixes  are  as  follows: 

a.  Gunnison  (GUC) 

b.  Peach  Springs  (PGS) 

c.  Beatty  (BTY) 

d.  Daggett  (DAG) 

e.  Hector  (HEC) 

f.  Goffs  (GFS) 

g.  Prescott  (PRC) 

F.  Air  Taxi  Routes 

1.  Canyon  Departure 

a.  After  takeoff,  fly  heading  100*  to  the  Henderson  Cutoff  (State 
Highway  40)  at  or  below  3,000  m.s.l.  Thence  proceed  direct  to 
BLD  VORTAC  climbing  to  5,500  m.s.l.  to  depart  TCA. 

2.  Substation  Departure 

a.  After  takeoff.  Cum  right,  fly  direct  to  Charleston  Substation 
climbing  to  3,500  m.s.l.  to  depart  TCA. 


LSV  DEPARTURES. 

A.  Casino  Two  Departure 

1.  Proceed  via  runway  heading  until  7.8  DME  LAS.  Turn  right,  heading 
060*,  to  Intercept  LAS  018  radial  15  DME.  Thence  via  (transition)  or  (assigned 
route),  cross  LAS  10  DME  arc  northbound  at  or  below  6,000  feet.  For  south 
transitions.  Intercept  LAS  039  radial  at  or  above  7,000  feet. 

B.  Neills  Two  Departure 

1.  Maintain  runway  heading  until  4 DME.  Turn  right,  heading  050*,  to 
Intercept  and  proceed  outbound  via  LSV  025  radial  to  Garbs  Intersection. 

Thence  via  (transition)  or  (assigned  route) , cross  LSV  253  radial  at  or  below 
6,000  feet.  Cross  LSV  025  radial  12  DME  at  or  above  5,000  feet.  Cross  Garbs 
Int.  at  or  above  8,000  feet. 

C.  Sunrise  One  Departure 

1.  Proceed  via  direct  LAS,  then  via  LAS  066  radial  to  KIDS  Int.  Cross 
KIDS  Int.  at  or  above  5,000  feet.  Thence  via  (transition)  or  (assigned  route). 
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LSV  STEREO  DEPARTURE  ROUTE. 


A.  Kralg  Three  Departure 

1.  Turn  right  within  1.5  nml  direct  to  Kralg.  After  passing  Kralg  turn 
right  to  330°  and  proceed  to  Gass;  thence,  via  appropriate  transition.  This 
departure  will  be  restricted  and  tunneled  beneath  the  Lee  and  Sally  recoveries. 

a.  Gass  Transition — after  Gass,  left  turn  to  heading  265°. 

b.  Sally  Transition — after  Gass,  right  turn  to  010°  and  continue  to  Sally. 
CONFIGURATION  2 LAS  RUNWAY  19R/19L  LSV  RUMWAY  21R/21L  (FIGURE  C-16) . 

LAS  ARRIVALS. 

A.  This  runway  configuration  uses  the  same  STAR's  to  position  IFR  jet  traffic, 
in  the  vicinity  of  the  Boulder  VORTAC,  similar  to  configuration  1.  The  Arrival 
controller  will  sequence  all  IFR  aircraft  to  LAS,  handing  them  off  to  the  Final 
controller  for  runway  19L. 

B.  ERS  will  sequence  all  VFR  arrivals  to  LAS  and  hand  off  to  the  Final  con- 
troller If  Inbound  from  the  north  through  south,  or  to  the  Low  West  controller 
If  from  the  south  through  northwest.  The  Low  West  position  will  sequence  air- 
craft to  runway  19R. 

C.  Low  southeast  will  sequence  aircraft  to  19L  from  the  Final  controller  or 
run  arrivals  over  LAS  at  4,000  feet  for  handoff  to  Low  West  for  19R.  ERS  will 
handoff  to  this  sector  over  the  appropriate  VFR  feeder  fixes. 

D.  Air  Taxi  Routes 

1.  Wlnterwood  Arrival  (same  as  configuration  1) 

2.  Substation  Arrival  (same  as  configuration  1) 

LSV  ARRIVALS  (same  as  configuration  1) 

LSV  STEREO  RECOVERY  ROUTES  (same  as  configuration  1) 

LAS  DEPARTURES 

A.  IFR  and  TCA  departure  flows  are  much  the  same  as  the  configuration  1 run- 
way 25  operation  except  jet  aircraft  share  runway  19L  with  general  aviation 
aircraft. 


B.  Departure  control  will  vector  all  IFR  high-performance  aircraft  to  the 
appropriate  exit  fix  via  the  Las  Vegas  One  Departure  (configuration  1). 


C.  Low  Vfest  will  work  only  westbound  TCA  departures 


D.  Low  Southeast  will  work  the  east  and  south  TCA  departures. 

E.  Air  Taxi  Routes 

1.  Canyon  Departure  (same  as  configuration  1). 

2.  Substation  Departure  (same  as  configuration  1). 

LSV  DEPARTURES  (same  as  configuration  1) 

LSV  STEREO  DEPARTURE  ROUTE.  (Same  as  configuration  1,  figure  C-15) 
CONFIGURATION  3 LAS  RUNWAY  IR/IL  LSV  RUNWAY  3R/3L. 

LAS  ARRIVALS. 

A.  East  Final  controller  will  sequence  IFR  and  VFR  to  IR. 

B.  Vest  Final  controller  will  sequence  IFR  and  VFR  to  IL. 

C.  Arrival  controller  will  handoff  all  IFR  aircraft  to  appropriate  final 
controller. 

D.  ERS  will  handoff  all  VFR/TCA  aircraft  to  appropriate  Final  controller. 

E.  Air  Taxi  Routes 

1.  Canyon  Arrival 

a.  Depart  BLD  VORTAC  at  or  below  5,500  m.s.l.  descending  direct 
Henderson.  Cross  Henderson  at  or  below  3,500  m.s.l.  for  down- 
wind or  base  leg  entry  to  runway  1. 

2.  Substation  arrival  (see  configuration  1). 

LSV  ARRIVALS. 

A.  This  configuration  Is  a "flip-flop"  operation  (from  runway  21,  see  con- 
figuration 1)  where  the  controllers  simply  change  positions.  The  Vest  sector 
becomes  arrival  and  East  becomes  departure.  This  Is  accomplished  easily  as 
the  frequencies  are  available  at  both  positions.  The  operation  Is  essentially 
the  same  for  both  runway  21  and  3,  with  the  only  significant  difference  being 
the  roles  oi  arrival  and  departure — they  alternate  with  the  change  of  runways. 

B.  IFR  arrivals  will  normally  be  given  a vector  to*  the  traffic  pattern  for 
a visual  approach. 

LSV  STEREO  RECOVERY  ROUTES. 
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1.  Depart  Lee  heading  060*  to  Tule  Springs.  Turn  right  to  110*,  then  i 

after  passing  L.V.  Blvd.,  turn  left  to  Initial  descending  to  3,500  feet.  This 
recovery  will  be  kept  high  and  restricted  above  the  departure  at  all  critical 
crossing  points. 

B.  Sally  Recovery 

1.  Depart  Sally  at  12,000  to  14,000  feet,  heading  190*.  After  Tule 
Springs,  turn  left  heading  100*,  then  after  passing  L.V.  Blvds.,  turn  left  to 
Initial  descending  to  3,500  feet.  This  recovery  will  be  kept  high  and 
restricted  above  the  departure  at  all  critical  crossing  points. 

LAS  DEPARTURES.  , 

A.  Departure  control  will  vector  all  IFR  high-performance  aircraft  to  the 

appropriate  exit  fix  via  the  Las  Vegas  One  Departure  (see  configuration  1 ■ 

and  figure  C-20).  j 

i 

B.  Departure  control  will.  In  addition,  work  all  TCA  and  non-hlgh-performance 
IFR  aircraft,  northeast  through  southeast. 

C.  Final  West  will  work  all  TCA  and  non-hlgh-performance  IFR  aircraft  to  the 
west  and  south. 

D.  Wlnterwood  Departure 

1.  After  takeoff,  fly  direct  to  Wlnterwood  Golf  course  at  or  below 
3,500  m.s.l.,  thence  direct  Vegas  Wash  Marina,  climbing  to  5,500  feet  m.s.l. 
to  depart  the  TCA. 

I 

E.  Substation  Departure  i 

i 

1.  After  takeoff,  turn  left,  fly  direct  to  the  Charleston  Substation  to 
depart  the  TCA. 

LSV  DEPARTURES. 

i 

A.  Casino  Two  Departure  | 

! 

1.  Proceed  via  LAS  018  radial  to  20  DME  fix,  thence  via  transition  or  ! 

assigned  route. 

. I 

B.  Neills  Two  Departure 

1.  Proceed  via  LSV  025  radial  to  Garbs  Int.,  thence  via  transition  or 
assigned  route.  Cross  LSV  025  radial  12  DME  at  or  above  5,000  feet.  Cross 

Garbs  Int.  at  or  above  8,000  feet.  I 

i 

C.  Sunrise  One  Departure  I 
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1.  After  takeoff,  make  Inmedlate  left  climbing  turn  within  2 nmi  of  LSV 
via  direct  LAS,  thence  via  LAS  066  radial  to  KIDS  int.  Cross  KIDS  int.  at  or 
above  5,000  feet,  thence  via  transition  or  assigned  route. 

LSV  STEREO  DEPARTURE  ROUTE. 

A.  Apex  Departure 

1.  Depart  via  the  LSV  029  radial  and  proceed  to  Apex,  thence  via 
appropriate  transition.  This  departure  will  be  restricted  and  tunneled 
beneath  the  Lee  and  Sally  recoveries. 

a.  Gass  transition — after  Gass,  left  turn  to  heading  260°. 

b.  Sally  transition — after  Gass,  left  turn  to  heading  335°  and 
proceed  to  Sally. 

CONFIGURATION  4 LAS  RWYS  25/19  LSV  RWY  3 (FIGURE  C-18) . 

IAS  ARRIVALS.  (Same  as  configuration  1) 

LSV  ARRIVALS.  (S2une  as  configuration  3) 

LSV  STEREO  RECOVERY  ROUTES.  (Same  as  configuration  3) 

LAS  DEPARTURES.  (Same  as  configuration  1) 

LSV  DEPARTURES.  (Same  as  configuration  3) 

LSV  STEREO  DEPARTURE  ROUTE.  (Same  as  configuration  3) 
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FIGURE  C-2,  SECTORIZATION  CHART--ARRIVAL  CONTROLLER--LAS  RUNWAY  19R/19L 


FIGURE  C-8.  SECTORIZATION  CHART —DEPARTURE  CONTROLLER— RUNWAY  25 


8*' 


» ISV  ( MCLLI8J  OtP*«Tu"tS 


tCMX  - tUMTKAL  WCIi 


FIGURE  C-16 


FLOW  CHART— LAS  RUNWAYS  19R/19L,  LSV  RUNWAYS 
21R/21L  (CONFIGURATION  2) 
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Figure 

Page 

D-1 

Sectorlzatlon  Chart — Arrival  Controller — 

Runway  25  and  19 

D-10 

D-2 

Sectorlzatlon  Chart — Arrival  Controller — Runway  01 

D-11 

D-3 

Sectorlzatlon  Chart — Low  East  and  Low  West  Controller — 
Runway  25  and  19 

D-12 

D-4 

Sectorlzatlon  Chart — Low  East  and  Low  West  Controller — 
Runway  01 

D-13 

D-5 

Sectorlzatlon  Chart — Departure  Controller — 

Runway  25  and  19 

D-14 

D-6 

Sectorlzatlon  Chart — Departure  Controller — Runway  01 

D-15 

D-7 

Sectorlzatlon  Chart — Nellis  Arrival  and  Departure 
Controllers 

D-16 

D-8 

Flow  Chart — LAS  Runways  25/19,  LSV  Runways  21R/21L 
(Configuration  1) 

D-1 7 

D-9 

Nellis  Stereo  Routes — Runway  21 

D-18 

D-10 

Nellis  Stereo  Routes — Runway  03 

D-19 

D-11 

Proposed  Goodsprlngs  3 SID  (McCarran  International) 

D-20 

D-12 

Proposed  Realignment  of  Airway  V8N 

D-21 

D-13 

Proposed  Nellis  Casino  SID 

D-22 

D-14 

Flow  Chart — LAS  Runways  19R/19L,  LSV  Runways  21R/21L 
(Configuration  2) 

D-2  3 

D-15 

Flow  Chart — LAS  Runways  OIR/OIL,  LSV  Runways  03R/03L 
(Configuration  3) 

D-24 

D-16 

Flow  Chart — LAS  Runways  25/19,  LSV  Runways'  03R/03L 
(Configuration  4) 
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D-ili 


LAS  VEGAS  TERMINAL  AREA,  PLAN  2 OPERATION 


GENERAL. 

POSITION  DESCRIPTION. 

A.  Arrival  Controller  (figures  D-1  and  D-2) 

1.  Responsible  for  sequencing  and  vectoring  IFR  arrival  traffic  either 
to  the  final  approach  course  for  an  instrument  approach  to  the  active  runway 
or  to  the  traffic  pattern  for  a visual  approach. 

B.  LAS  Low  East  Controller  (figures  D-3  and  D-A) 

1.  Responsible  for  sequencing  VFR  traffic  Inbound  from  the  east  to  the 
rAinway(8)  in  use  for  category  I and  II  aircraft  in  conjunction  with  the  traffic 
sequenced  by  LAS  West  position.  This  position  also  controls  VFR  departures  and 
IFR  departures  which  Initially  enter  its  airspace  and  are  not  capable  of  flying 
the  LAS  SID's.  This  controller  must  separate  traffic  from  Nellis  flow  and 
coordinate  with  other  sectors.  Local  Control,  and  Nellis  when  needed. 

C.  LAS  Low  West  Controller  (figures  D-3  and  D-4) 

1.  Responsible  for  sequencing  VFR  traffic  Inbound  from  the  west  to  the 
runway(s)  In  use  for  category  I and  II  aircraft  In  conjunction  with  the  traffic 
sequenced  by  LAS  Low  East  position.  This  position  also  controls  VFR  departures 
and  IFR  departures  which  Initially  enter  Its  airspace  and  are  not  capable  of 
flying  the  LAS  SID's.  This  controller  must  separate  traffic  from  Nellis  flow 
and  also  Issue  IFR  clearances  and  discrete  VFR  codes  to  North  Las  Vegas  Tower 
upon  request.  He  coordinates  with  other  sectors.  Local  Control,  and  Nellis 
where  needed. 

D.  Radar  Departure  Controller  (figures  D-5  and  D-6) 

1.  Responsible  for  controlling  IFR  departures  and  pure  jet  VFR  departures 
in  assigned  airspace  as  described  according  to  runway  in  use.  This  controller 
must  Insure  that  appropriate  heavy  jet  separation  Is  maintained  between  air- 
craft under  his  control  and  VFR  TCA  aircraft.  Nonjet  IFR  traffic  Is  often 
Integrated  with  the  TCA  traffic  flow  by  the  TCA  sectors,  and  a handoff  Is  made 
to  the  departure  sector  after  coordination. 

E.  LSV  East  Controller  (figure  D-7) 

1.  Responsille  for  coi  rolling  and  sequencing, all  hlgh-altltude  penetra- 
tions and  low-altitude  arrivals  and  departures  entering  his  delegated  airspace 
for  Nellis  AFB.  This  controller  must  coordinate  with  Nellis  AFB  and  any  other 
affected  Intrafaclllty  sectors  as  needed.  Issues  clearances  to  Nellis  AFB  when 
runway  03  Is  In  use. 
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F.  LSV  West  Controller  (figure  D-7) 

1.  Responsible  for  the  arrival  runway  sequence  for  Nellis  AFB  and 
departures  off  Nellis  entering  his  delegated  airspace.  Issues  clearances  to 
Nellis  AFB  when  runway  21  is  in  use.  Must  coordinate  with  Nellis  AFB  and  any 
other  affected  Intrafaclllty  sectors  as  needed.  Note:  The  Nellis  East  and 
Nellis  West  positions  are  located  side  by  side  In  the  TRACON  and  use  the  same 
radar  display.  Close  coordination  Is  required  between  the  two  positions  and 
at  times  the  positions  are  combined,  traffic  permitting. 

CONFIGURATION  1 LAS  RWYS  25/19  LSV  RWYS  21R/21L  (FIGURE  D-8). 

LAS  ARRIVALS. 

A.  Three  STAR's  will  funnel  IFR  jet  traffic  to  the  airport.  Traffic  Inbound 

from  the  west  and  south  flows  toward  t'^e  Boulder  City  VORTAC  and  Is  radar  vec- 

tored prior  to  or  upon  reaching  the  VORTAC  to  runway  25.  The  west  Inbound 
flow  is  known  as  the  Fuzzy  1 arrival,  and  the  flow  from  the  south  Is  the 
Crescent  3 arrival.  The  remaining  STAR  is  the  Crowe  One  Arrival,  which  blends 
Inbound  traffic  from  the  northeast,  east,  and  southeast,  generally  blending 
traffic  by  means  of  radar  vectors  so  the  sequence  is  accomplished  in  the 
vicinity  of  the  Boulder  VORTAC  and  proceeds  straight  In  for  runway  25. 

B.  IFR  nonjet  traffic  is  routed  over  preferred  arrival  airways  using  altitude 
separation  and  usually  sequenced  to  runways  19  with  TCA  nonjet  traffic. 

C.  VFR  arrivals  from  the  south  will  be  vectored  to  the  east  of  the  Freeway. 

D.  VFR  arrivals  from  the  east  of  BLD  will  be  descended  below  6,500  feet 

(below  localizer)  and  vectored  beyond  15  nmi  east  of  LAS  for  left  base  to  run- 
way 19L.  Aircraft  Inbound  south  of  BLD  will  be  vectored  direct  LAS  VORTAC  for 
downwind  over  the  numbers  of  runway  25. 

E.  Existing  ILS  will  be  retained  for  runway  25R. 

F.  Air  Taxi  Routes 

1.  Wlnterwood  Arrival 

a.  Depart  Vegas  Wash  Marina  at  or  below  5,500  m.s.l.  descending 
direct  Wlnterwood  Golf  Course.  Cross  Wlnterwood  Golf  course 
at  or  below  3,500  m.s.l.  for  base  entry  to  runways  25  or  19. 

2.  Substation  Arrival 

a.  Depart  Charleston  Substation  at  4,000  m.s.l.  heading  090°  for 
entry  to  the  traffic  pattern  for  runways  25,  19,  and  1. 
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LSV  ARRIVALS. 

A.  An  east/west  airspace  split  between  the  two  Nellis  radar  sectors  located 
at  the  LAS  TRACON  will  enable  each  sector  to  handle  one  of  the  two  primary  VFR 
arrival  fixes,  l.e.,  Sally  and  Lee.  All  hlgh-altltude  penetrations  are  con- 
trolled by  the  East  and  Nellis  sector.  Low-altitude  arrivals  are  Initially 
controlled  by  the  sector  which  owns  the  airspace.  Approximately  75  percent 

of  the  Nellis  traffic  uses  stereotyped  VFR  arrival/departure  procedures.  Most 
of  the  arrivals  are  "pop  up"  traffic  at  Sally  or  Lee,  with  the  Lee  recovery 
worked  by  Vtest,  while  East  calls  the  sequence. 

B.  Most  of  the  time  the  Neills  operation  will  be  combined  between  the  two 
positions,  with  one  controller  acting  as  a coordinator,  while  the  other  con- 
troller Is  working  the  actual  recovery  of  Inbound  aircraft.  The  recovery  air- 
craft Is  sequenced  for  GCA  approaches  (full  dtop  on  practice)  or  vectored  to 
the  final  approach  course  before  releasing  the  aircraft  to  either  GCA  or  Neills 
tower.  When  necessary  to  split  the  sector  between  east  or  west  arrival,  the 
east  controller  normally  handles  the  practice  approaches. 

C.  LSV  arrival  routes  will  Include  the  following: 

1.  Addition  of  ILS  to  runway  21. 

2.  Change  LSV  TACAN  to  a VORTAC. 

D.  Arrivals  will  use  ILS  or  VORTAC  approaches  depending  on  type  of 
equipment. 

1.  Allows  all  aircraft  to  be  cleared  direct  to  LSV,  reducing  coordina- 
tion between  LAS  and  Los  Angeles  Center. 

2.  Procedures  will  be  Initiated  for  release  of  aircraft  to  the  LSV  GCA. 

LSV  STEREO  RECOVERY  ROUTES  (FIGURES  D-9  and  D-10) . 

A.  Sally  Recovery 

1.  Depart  Sally  at  12,000  to  14,000  feet  heading  155®.  Cross  White 
River  at  12,000  to  14,000  feet.  Cross  the  LSV  015  radial  at  or  above  7,500  feet. 
Cross  Apex  at  or  above  4,500  feet.  Turn  right  onto  Initial,  descending  to 
3,500  feet. 

B.  Lee  Recovery 

1.  Depart  Lee  direct  to  Apex,  maintain  11,000  feet  until  abeam  Flex 
Gunnery  Range.  Cross  LSV  015  radial  at  or  above  7,000  feet  to  cross  Apex  at 
or  above  4,500  feet,  turn  right  to  Initial,  descending  to  3,500  feet. 

a.  This  procedure  will  allow  arrivals  to  be  placed  above  departures, 
providing  altitude  separation  where  routes  cross. 
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LAS  DEPARTURES. 

A.  All  IFR  jet  departures  will  climb  to  15 >000  feet  and  will  be  radar  vectored 
to  the  SID's.  This  accomplishes  noise  abatment  and  initial  altitqde  separation 
from  TCA  traffic  as  well  as  a reduction  in  clearance  delivery  phraseology  and 
lost  communication  procedures. 

1.  Oveto  Two  Departure 

a.  Climb  runway  heading  for  vector  to  LAS  039  radial  to  Oveto  DME 
fix,  thence  via  transition  or  assigned  route. 

2.  Mead  Three  Departure 

a.  Climb  runway  heading  for  vectors  to  Boulder  City  VORTAC,  thence 
via  transition  or  assigned  route. 

3.  Goodsprlngs  Three  Departure  (Figure  D-11) . 

a.  Climb  via  runway  heading  for  vectors  to  Goodsprlngs  VHF/DME  fix, 
thence  via  transition  or  assigned  route. 

B.  There  is  one  LAS  IFR  departure  sector;  however,  nonjet  IFR  traffic  will 
often  be  integrated  with  the  TCA  traffic  flow  by  the  TCA  sectors,  and  a handoff 
made  to  the  departure  sector,  after  coordination. 

C.  TCA  North  departures  will  be  vectored  to  exit  the  TCA  via  the  relocated 
V8N  (figure  D-12) . 

D.  TCA  South  departures  will  proceed  via  runway  heading,  which  alters  course 
approximately  3 nmi  and  insures  lateral  separation  from  IFR  departures  and  VFR 
arrivals  from  the  south. 

E.  Air  Taxi  Routes 

1.  Canyon  Departure 

a.  After  takeoff,  fly  heading  100°  to  the  Henderson  Cutoff  (State 
Highway  40)  at  or  below  3,000  m.s.l.,  thence  proceed  direct  to 
BLD  VORTAC,  climbing  to  5,500  m.s.l.  to  depart  TCA. 

2.  Substation  Departure 

a.  After  takeoff,  turn  right,  fly  direct  to  Charleston  Substation 
climbing  to  3,500  m.s.l.  to  depart  TCA. 

LSV  DEPARTURES. 

A.  Casino  Departure  (Figure  D-13). 
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1.  After  takeoff,  turn  right  and  proceed  direct  to  LSV  010/10  DME  fix, 
then  if  proceeding: 

a.  Northeast,  fly  direct  to  the  LSV  030/60  DME  fix  for  transition 
or  assigned  route. 

b.  East,  south,  or  west,  right  turn  back  to  the  LSV  VORTAC  via  the 
LSV  029  radial,  thence  direct  LAS  VORTAC  or  BLD  VORTAC  to 
transition  or  assigned  route.  This  procedure  allows  for  higher 
altitude  and  less  confllctlon  with  LAS  traffic. 

B.  Sunrise  One  Departure 

1.  Depart  LSV  direct  to  LAS  VORTAC,  direct  to  BLD  VORTAC,  thence  via 
transition  or  assigned  route. 

a.  Positions  aircraft  on  same  track  as  other  aircraft  with  like 
characteristics. 

C.  Nellis  Two  Departure 

1.  Maintain  runway  heading  until  A DME.  Turn  right,  heading  050®  to 
Intercept,  and  proceed  outbound  via  LSV  025  radial  to  Garbs  intersection,  thence 
direct  to  BCE  for  transition  or  assigned  route.  Cross  LSV  253  radial  at  or 
below  6,000  feet,  cross  LSV  025/12  DME  at  or  above  5,000  feet.  Cross  Garbs 
Intersection  at  or  above  8,000  feet. 

a.  Transitions  to  LAS  and  BLD  VORTAC 's  are  eliminated.  These 
are  Included  in  Casino  Departure  above. 

LSV  STEREO  DEPARTURE  ROUTE  (FIGURE  D-9). 

A.  Kralg  Three  Departure 

1.  After  departure;  turn  right  within  1.5  nmi,  thence  direct  to  Kralg. 
Cross  Kralg  between  4,000  feet  and  6,000  feet  with  a right,  climbing  turn  to 
a heading  of  265°  to  cross  Gass  at  or  below  10,000  feet. 

a.  Gass  transition  - after  Gass,  turn  left,  heading  265®,  to  cross 
highway  95  at  or  below  10,000  feet. 

b.  Sally  transition  - after  Gass,  turn  right,  heading  010®,  to  cross 
Peggy  at  or  below  11,000  feet  or  at  15,000  feet.  Continue  on 
010®  to  Sally  to  cross  Sally  at  or  below  11,000  feet  or  at  or 
above  15,000  feet. 

CONFIGURATION  2 LAS  RNWY  19R/19L  LSV  RNWY  21R/21L  (FIGURE  D-14). 

LAS  ARRIVALS. 

A.  This  runway  configuration  will  use  the  same  STAR's  to  position  IFR  jet 
traffic  in  the  vicinity  of  the  Boulder  VORTAC  as  configuration  1.  From  this 
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poirt,  radar  vectoring  Is  used  to  sequence  traffic  to  runway  19L  for  a visual 
approach.  IFR  nonJet  traffic  is  handled  similarly  to  the  runway  25  configura- 
tion. 

B.  TCA  traffic  will  be  routed  parallel  to  IFR  traffic  or  altitude  separation 
will  be  used.  When  coordinated  with  the  IFR  arrival  sector,  this  TCA  traffic 
may  be  sequenced  with  the  Jet  traffic  to  runway  19L.  During  moderate-to-heavy 
traffic  conditions,  such  coordination  is  not  usually  feasible,  and  the  TCA 
traffic  is  routed  across  the  airport  at  midfield  to  enter  a right  downwind  for 
runway  19R. 

C.  Air  Taxi  Routes 

1.  Winterwood  Arrival  (See  configuration  1) 

2.  Substation  Arrival  (See  configuration  1) 

LSV  ARRIVALS.  (Same  as  configuration  1) 

LSV  STEREO  RECOVERY  ROUTES.  (Same  as  configuration  1) 

LAS  DEPARTURES. 

A.  IFR  and  TCA  departures  will  be  much  the  same  as  configuration  1 except 
that  Jet  aircraft  share  runway  19L  with  general  aviation  aircraft,  which 
slows  the  operation  to  some  extent,  due  to  TCA  departures  turning  across  the 
Jet  departure  course  and  having  to  meet  the  wake  turbulence  criteria. 

B.  Air  Taxi  Routes 

1.  Canyon  Departure  (Same  as  configuration  1) 

2.  Substation  Departure  (Same  as  configuration  1) 

LSV  DEPARTURES.  (Same  as  configuration  1) 

LSV  STEREO  DEPARTURE  ROUTE.  (Same  as  configuration  1) 

CONFIGURATION  III  LAS  RNWY  IR/lL  LSV  RNWY  3R/3L  (Figure  D-15) . 

US  ARRIVALS. 

A.  IFR  Jet  arrivals  will  be  vectored  off  the  STAR  routes  to  a visual  approach 
for  runway  IR.  Arrivals  from  the  west  may  be  routed  over  the  airport  and 
vectored  to  a right  downwind.  Likewise,  the  arrivals  from  the  south  may  con- 
tinue the  STAR  until  reaching  the  vicinity  of  Boulder  VORTAC  before  being 
vectored  into  the  arrival  sequence.  Due  to  the  lowered  TCA  around  Sky  Harbor 
Airport,  an  easier  base  leg  will  be  realized. 

B.  TCA  traffic  will  be  routed  parallel  to  IFR  traffic,  and  altitude  separation 
is  used  more  frequently.  Visual  separation  is  the  rule  of  thumb  once  traffic 


Is  established  on  final.  TCA  traffic  may  be  sequenced  with  the  Jet  traffic  to 
runway  IR  If  the  IFR  sector  Is  not  working  moderate  or  heavy  traffic.  When 
coordination  is  not  feasible,  the  TCA  traffic  may  be  routed  across  the  airport 
at  midfield  to  enter  a left  downwind  for  runway  IL  or  a crossover  accomplished 
southeast  of  the  airport  using  altitude  separation  for  a base  leg  entry  to 
runway  IL. 

C.  VFR  arrivals  from  the  south  will  proceed  via  V8N  or  be  vectored  clear  of 
final  approach  to  IR  and  positioned  for  close  left  base  to  IL. 

D.  That  portion  of  the  relocated  V8N  airway  located  (figure  D-12)  northeast 
of  LAS  will  result  in  a safer  movement  of  LAS  traffic  relative  to  LSV  opera- 
tions. 

E.  Some  of  the  vertical  and  lateral  TCA  boundaries  will  be  modified  to  allow 
a less  complex  TCA. 

F-.  Air  Taxi  Routes 

1.  Canyon  Arrival 

a.  Depart  BID  VORTAC  at  or  below  5,500  m.s.l.  descending  direct 

Henderson.  Cross  Henderson  at  or  below  3,500  m.s.l.  for  down- 
wind or  base  leg  entry  to  runway  1. 

2.  Substation  Arrival  (Same  as  configuration  1) 

LSV  ARRIVALS. 

A.  This  runway  configuration  is  a "flip-flop"  operation  from  runway  21  (see 
configuration  1)  where  the  controllers  simply  change  positions.  The  West  sector 
becomes  arrival,  and  East  becomes  departure.  This  Is  accomplished  easily,  as 
the  frequencies  are  available  at  both  positions.  The  operation  is  essentially 
the  same  for  both  runway  21  and  3,  with  the  only  significant  difference  being 
the  roles  of  arrival  and  departure — they  alternate  with  the  change  of  runways. 

B.  These  arrivals  will  use  instrument  approaches  derived  from  LAS  NAVAID's. 

1.  Approaches  positioned  over  LAS  will  allow  continuous  flow  and  less 
chance  of  confllctlons. 

2.  Coordination  will  be  required  with  the  LAS  arrivals  for  proper 
sequence. 

LAS  STEREO  RECOVERY  ROUTES  (Figures  D-9  and  D-10) . 

A.  Lee  Recovery 

1.  Depart  Lee  heading  080“  to  Tule  Springs.  Cross  Tule  Springs  at  or 
above  6,500  feet.  Turn  right  to  110“,  cross  Kraig  at  or  above  4,500  feet  and 
L.V.  Blvd.  at  or  above  4,000  feet.  Turn  left  to  initial  descending  to  3,500 
feet. 
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B.  Depart  Sally  at  12,000  to  14,000  feet  heading  155®,  cross  White  River  at 
12,000  to  14,000  feet,  cross  the  LSV  015  radial  at  or  above  7,500,  cross 
Intersection  of  highway  93  and  south  end  of  Hidden  Valley  at  8,000  feet;  thence 
direct  to  Tule  Springs  to  cross  Gass  at  6,000  feet.  Cross  Tule  Springs  at  or 
above  6,500  feet,  turn  left  to  heading  100®,  cross  Kralg  at  or  above  4,500  feet, 
cross  Las  Vegas  Blvd.  at  or  above  4,000  feet.  Turn  left  to  initial  descending 
to  3,500  feet. 


a.  In  moving  the  recovery  route  to  the  east,  better  radar  coverage 
results . 


LAS  DEPARTURES. 

A.  IFR  jet  departure  flows  are  much  the  same  as  the  runway  25  (configuration  1) 
procedures.  These  departures  will  be  altitude  separated  from  the  arrival 
traffic  because  of  the  slow  rate  of  climb  during  the  summer  months.  Nonjet 

IFR  will  normally  be  integrated  with  the  TCA  traffic  flow. 

B.  TCA  departures  will  be  tunneled  below  the  IFR  departures  in  all  directions. 
The  TCA  departure  flow  is  considerably  slower  on  this  configuration  due  to  the 
displaced  thresholds  and  the  separation  criteria  which  must  be  applied.  The 
jet  and  larger  general  aviation  traffic  share  runway  OIR  requiring  additional 
spacing  to  accomplish  the  departure  crossover  and  having  to  meet  the  wake  tur- 
bulence criteria  (see  TCA  AR/DR  routes  attached). 

C.  Air  Taxi  Routes 

1.  Winterwood  Departure 

a.  After  takeoff,  fly  direct  to  Winterwood  Golf  Course  at  or  below 

3.500  m.s.l.,  thence  direct  Vegas  Wash  Marina,  climbing  to 

5.500  m.s.l.  to  depart  the  TCA. 

2.  Substation  Departure 

a.  After  takeoff,  turn  left,  fly  direct  to  the  Charleston  Substation 
to  depart  the  TCA. 


LSV  DEPARTURES. 

A.  Casino  Departure  (Figure  D-13) 

1.  Depart  on  the  LSV  010  radial  to  the  LSV  010/10  DME  fix,  then  if  pro- 
ceeding: 

a.  Northeast,  fly  direct  to  the  LSV  030/60  DME  fix  for  transition 
or  assigned  route. 

b.  East,  south,  or  west,  right  turn  back  to  the  LSV  VORTAC  via  the 
LSV  029  radial,  thence  direct  LAS  VORTAC  or  BLD  VORTAC  to 
transition  or  assigned  route. 
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I (1)  AIIdwn  tor  lilKlier  .'iltltiitlc  ;iiul  Ionn  confl  let  Ion  with  hAS 

trnt'llr. 

B.  SnnrtHi'  One  Oepni  t lU  e 

I.  After  tdkeui  I , left  (’llmbinK  turn  witliln  2 nnil  ot  I.SV  vin  ilirert  to 
17VS  Vorinc,  to  Bl.l)  VORTAi;,  thoiu'o  vln  trannltlon  or  ONHlKnotl  route. 

a.  I’oalt  loiiN  aircraft  o«»  aanie  track  a«  other  aircraft  with  like 
characterlal  lea. 

C.  Nell  (a  'IVo  Deparliire 

1.  Alter  takeol I , proceed  via  I.SV  025  radial  to  Carba  Int eraecl Ion , 
thence  direct  to  Hl'.K.  lor  tranaltlon  or  aaalKned  route,  ('roaa  I.SV  025/12  OMK 
Jit  or  above  5,000  feet  to  croaa  Oarba  Intoraection  at  or  above  8,000  loet. 

.•1.  Tranaltlona  to  1.AS  and  Bl.l)  VDKTAl^'a  .are  eliminated.  'I'heae 
tncliideil  In  ('aalno  Depart  ore  .above. 

I.SV  J^risRKt)  (Kljiiirea  D-9  .and  D-IOJ. 

A.  Apex  De|>.artnre 

1.  Depart  direct  to  Dry  l..ake  (I.SV  Ol'lK  - 16  nml)  to  croaa  Dry  I.ake  at 
i or  above  9,000  feet,  then  tranaltlon  to  l.'aaa  vl.a  a lelt  torn  illreci  i>r  to  KOX 

I vl.a  a left  t lun  iHrect. 

i a.  Thla  ilep.artnre  procedure  will  pl.ace  arrlvala  below  de|>artnrea; 

I otheiarflae,  a ti>o  rapid  deacent  to  iiualntaln  altitude  aeparat  ion 

wiui  I d rea\i  1 1 . 

CONK  I CURAT  I ON  4,  IjSSKNWYS  25/19  I.SV  Rt'NWAY  3 (Kl^nre  IVl^, 

1.A.S  ARltl  VAl.S.  (S.ame  .aa  conf  iKur.at  ion  1) 
l..Sy  ARJ^lVAl.S.  (Sanu'  .aa  coni  iKur.at  Ion  3) 

I.SV  STl''.RI'’.t)  RI''.(U)VI‘’.RY  RODTK.S.  (Same  .aa  ('onl  I Kurat  Ion  3) 

I 1J\S  DK1’ARTHR1''.S . (Same  aa  configuration  1) 

I I.SV  DKJiyVRT^RJ'^S.  (Same  aa  coni  iHurat  Ion  1) 

[,  I.SV  SlT.RKt)  IWl^ARTURK  (Same  .aa  coni  Imirat  Ion.  3) 
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SECTDRIZATION  CHART— ARRIVAL  CONTROLLER- -RUNWAY  25  ANO  19 


FIGURE  D-4 


SECTORIZATION  CHART— LOW  EAST  AND  LOW  WEST 
CONTROLLER— RUNWAY  01 
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FIGURE  D-8.  FLOW  CHART — LAS  RUNWAYS  25/19,  LSV  RUNWAYS  21R/21L 
(CONFIGURATION  1) 
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FIGURE  D-9.  NELLIS  STEREO  ROUTES— RUNWAY  21 
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FIGURE  D-10.  NELLIS  STEREO  ROUTES— RUNWAY  03 


GOODSPRINGS  THREE  DEPARTURE 


MC  CARRAN  INTL 

LAS  VEGAS. NEVADA 


LAS  VEGAS  6N0  CON 
ISi.S 

LAS  VEGAS  CLNC  DEL 
llt.O 

LAS  VEGAS  TOWER 
MS. 9 297. • 

LAS  VEGAS  DEP  CON 
NORTH  121. 1 SSS.G 
WEST,  SOUTH  129.9  SSS.G 
EAST,  northeast  119.4  999.G 
LOS  ANGEIJS  CENTER 
194. G9  907.9 
ATIS 
129. G 


THIS  SID  REQUIRES  A MINIMUM  CLIMG 
RATE  OP  - 

270'  PER  NM  TO  9900' 

CLARK 

DAGGETT 

GOFFS 

990'  PER  NM  TO  9900' 

BEATTY 

SHAOO 


LAS  VEGAS  (NEV) 

(IG.SLAS 
Chon  IIG 


GOODSPRINGS 
19  DME  LAS  y V, 


BOULDER  CITY 
116.7  BLO 
Chon  114 


CLARK 
TRANSITION 


PROPOSED 

NOT  FON  NAVIGATIONAL  USE 


ELEV 


DEPARTURE  ROUTE  DESCRIPTION 

TAKE-OFF  RUNWAYS  1.19  ANDES:  CLIMB  VIA  RUNWAY  HEADING  FOR  VECTOR 
TO  GOODSPRINGS  VHF/OME  FIX.  THEN  VIA  ( TRANSITION  ) OR  (ASSIGNED  ROUTE) 

LOST  communications:  if  not  in  contact  with  departure  control  one 

MINUTE  AFTER  TAKE-OFF 

TAKE-OFF  RUNWAYS  I AND  25:  CLIMBING  TURN  LEFT  AND  INTERCEPT  LAS  211  RADIAL 
take-off  runway  is:  climbing  turn  right  and  intercept  las  211 

RADIAL 

CLARK  TRANSITION  I VIA  LAS  VEGAS  211  ANC-  DAGGETT  031  AND  HECTOR 
010  RAOIALS  TO  HECTOR  VORTAC 

DAGGETT  TRANSITION:  VIA  LAS  VEGAS  211  AND  DAGGETT  051  RAOIALS 
TO  DAGGETT  VORTAC 

GOFFS  TRANSITION  ! VIA  LAS  VEGAS  211  AND  GOFFS  332  RAOIALS  TO 
GOFFS  VORTAC 

BEATTY  transition:  AFTER  PASSING  9S00'  AND  GOODSPRINGS, CONTINUE 
CLIMB.  TURN  RIGHT  260*  TO  INTERCEPT  AND  PROCEED  VIA  BEATTY 
R-126  TO  BEATTY  VORTAC 

SHAOO  transition:  after  passing  9S00' and  GOODSPRINGS, continue 
Cl.IMB,  TURN  RIGHT  260*  TO  AND  PROCEED  VIA  BEATTY  R-126  TO 
INTERCEPT  JIIO 
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GOODSPRINGS  THREE  DEPARTURE 


FIGURE  D-IL. 


LAS  VCOAS,  NEVADA 
MC  CARRAN  INTL 

77-27-D-ll 

PROPOSED  GOODSPRINGS  3 SID  (MCCARRAN  INTERNATIONAL) 
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FIGIIRK  D-14.  HiOW  QIART— LAS  RUNWAYS  19R/19L,  LSV  RirNWAYS  21R/21L 
(CONFIGURATION  2) 
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FIGURE  D-15.  FLOW  CHART— LAS  RUNWAYS  OlR/OlL,  LSV  RUW^AYS  03R/03L 
(OTNFIGURATION  3) 
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FIGURE  D-16 


FLOW  CHART— LAS  RUNWAYS  25/19,  LSV  RuNWAYS  03R/03L 
(CONFIGURATION  4) 
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PLAN  3 OPERATION,  NELLIS  AFB  OPPOSITE  DIRECTION  TRAFFIC 


PLAN  3 OPERATION,  NELLIS  AFB  OPPOSITE  DIRECTION  TRAFFIC 
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GENERAL. 

Nellis  AFB  does  not  have  sufficient  separation  between  runway  centerlines  to 
conduct  simultaneous  opposite  direction  traffic.  Several  possibilities  exist, 
the  safest  of  which  is  to  separately  handle  arrivals  then  departures,  but  not 
at  the  same  time. 

Institution  of  any  procedure  involving  an  opposite  direction  operation  will  rely 
greatly  on  the  effectiveness  of  Air  Force  Scheduling.  Scheduling  should  attempt 
to  create,  as  much  as  possible,  a departure  environment  that  will  offer  little 
conflict  with  arrivals,  l.e.,  everyone  departs  and  later  everyone  arrives.  Some 
consideration  was  given  to  the  idea  of  restricting  arrivals  and  departures  to 
a time  frame,  such  as  arrivals  for  a half  hour  then  departures  for  a half  hour. 
We  felt  this  procedure  did  not  allow  flexibility  (figure  E-1). 

In  order  to  minimize  delays,  practice  approaches  and  transition  flying  must  be 
eliminated  at  Nellis  during  daylight  hours.  This  type  of  operation  exists  at 
Williams  AFB  and  Luke  AFB  in  Arizona.  We  propose  that  this  same  type  of 
operation  be  established  for  Nellis  AFB  at  Indian  Springs  AF  Aux  Field.  The 
success  of  this  proposal  hinges  greatly  on  the  relocation  of  these  activities 
to  Indian  Springs. 

TRAFFIC  FLOW. 

1.  KRAIG  ARRIVAL  RUNWAY  21L 

This  route  remains  the  same  as  the  existing  Sally  recovery  runway  21L,  until 
the  intersection  of  highway  93  and  the  south  end  of  Hidden  Valley.  At  this 
point,  the  route  changes  to:  Turn  right  direct  Kraig,  cross  Kraig  at  and  main- 
tain 4,500  feet.  Turn  left  to  pass  between  Nellis  Tower  and  Sunrise  Mountain. 
After  passing  Nellis  Tower,  a left  descending  turn  to  enter  initial  at 
3,500  feet  for  left  traffic  runway  21L. 

2.  APEX  DEPARTURE  RUNWAY  03 

Depart  runway  03  direct  Dry  Lake  (LSV  013/16),  cross  Dry  Lake  at  or  above 
9,000  feet.  Turn  left  direct,  for  either  Gass  or  ROX  transition. 

3.  IFR  DEPARTURES 

All  aircraft  depart  on  published  SID's  from  runway  03. 

4.  IFR  ARRIVALS 

There  would  be  few  of  these,  because  the  only  aircraft  utilizing  these  proce- 
dures would  be  transient  aircraft.  There  would  be  a slight  Increase  in  coor- 
dination, because  Nellis  Tower  would  have  to  be  notified  in  sufficient  time 
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to  eliminate  confliction,  and  at  this  time,  the  LSV  Tower  controller  auto- 
matically calls  for  release  for  all  departures  until  Neills  Tower  has  landing 
assured . 

5.  HOLDING 

1.  Transient  arriving  aircraft  can  utilize  existing  published  holding  patterns. 

2.  Stereo  recoveries  hold  north  of  Gass  Peak  between  12,000  and  15,000  feet 
(LSV  295/13). 

SUMMARY. 

1.  What  has  been  established  appears  to  be  a straight  runway  03  traffic  flow, 

2.  It  will  be  the  responsibility  of  Nellis  Tower  to  maintain  visual  separation 
between  those  arrivals  and  departures  that  overlap. 

3.  A VFR  holding  pattern  has  been  established  when  too  many  arrivals  overlap 
departures,  and  departures  take  precedence. 

4.  As  far  as  Las  Vegas  Approach  Control  is  concerned,  the  routes  that  will 
be  flown  are  separated  and  can  be  shortened  on  request  after  contact  with 
departure  control,  traffic  permitting. 

5.  Arrival  routes  have  been  established  the  same  to  Hidden  Valley  for  all 
runway  configurations.  This  provides  continuity  to  all  arrival  operations  and 
allows  approach  control  the  flexibility  to  change  to  a straight  runway  21  opera- 
tion should  the  situation  dictate. 

6.  Once  again,  the  success  of  the  operation  depends  upon  the  alleviation  of 
traffic  in  the  Nellis  area  by  relocation  of  some  operations  to  Indian  Springs. 

INDIAN  SPRINGS  AF  AUX. 

Indian  Springs  Auxiliary  Airfield  is  located  approximately  38  nmi  west  north- 
west of  Nellis  AFB.  Its  mission  is  primarily  an  emergency  divert  base  for  air- 
craft operating  in  the  surrounding  training  ranges  and  by  the  USAF  Thunderblrds 
Aerial  Demonstration  Team  as  a practice  area. 

A 7,600  by  150  foot  usable  runway  exists  with  no  NAVAID's  at  this  time.  It  does 
have  an  operational  control  tower,  fire  station,  and  almost  all  facilities  to 
support  a normal  airfield  operation.  There  was  an  operational  TACAN  as  recently 
as  1 year  ago  during  the  BOID  EAGLE  exercise.  There  is  room  for  lengthening 
the  runway  at  the  approach  end  should  this  be  desirable. 

Indian  Springs  borders  restricted  area  R-4806.  Initiating  a GCA  pattern  and 
TACAN  approach  south  and  west  of  the  airport,  most  of  the  restricted  area  can 
be  avoided,  thus  having  little  Impact  on  range  activity  within  the  area. 
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This  would  require  Installation  of  a mobile  GCA  unit  and  a TACAN.  VFR  traffic 
and  GCA  patterns  would  not  conflict  with  Las  Vegas  traffic,  because  they  could 
be  conducted  below  usable  area  for  Las  Vegas.  A TACAN  penetration,  when  es- 
tablished, would  more  than  likely  be  run  by  Las  Vegas  Approach.  A stralght-ln 
approach  from  30  nml  and  15,000  feet  at  Initial  approach  would  have  little 
effect  on  the  traffic  at  Las  Vegas  except  for  the  additional  coordination 
required. 

REASONS  FOR  RELOCATION  OF  ACTIVITIES  TO  INDIAN  SPRINGS. 

1.  Flying  Safety 

a.  By  conducting  practice  approaches  and  touch-and-goes  at  Indian 
Springs  It  will  lessen  congestion  within  the  Las  Vegas  area. 

b.  Any  form  of  an  opposite  direction  operation  cannot  be  conducted 
under  existing  conditions. 

2.  Noise  Abatement 

Noise  and  those  aircraft  departing  Neills  with  live  ordinance  were  the 
prime  considerations  for  initiating  this  type  operation. 

3.  Elimination  of  practice  approaches  and  VFR  pattern  work  will  effectively 
reduce  controller  workload  to  the  point  where  this  operation  can  be  a reality. 
There  Is  no  way  that  Nellis  Tower  could  be  able  to  accomplish  the  proposed 
objective  under  current  conditions. 

4.  Because  of  practice  approaches  and  pattern  work  that  the  tower  sequences 
with  other  arrivals,  excessive  delays  are  frequent  for  departures,  even  depart- 
ing with  the  same  flow.  This  results  In  an  unnecessary  waste  of  fuel,  time, 
and  missions  being  canceled. 

5.  Alternate  Instrument  Airport 

In  its  present  state,  without  NAVAID's,  it  Is  slightly  less  than 
desirable  as  an  alternate  airport.  During  the  summer.  Las  Vegas  encounters 
high  winds  resulting  In  both  Las  Vegas  and  Nellis  going  below  landing  mlnlmums. 
This  situation  should  not  occur  simultaneously  at  all  three  airports,  thus 
having  Indian  Springs  located  so  close  makes  It  the  Ideal  alternative. 

Indian  Springs  Is  a complete  airfield  located  In  an  Ideal  location  to  con- 
duct proposed  operations.  The  control  tower  and  other  facilities  are  manned 
during  normal  flying  hours,  but  often  sit  idle  for  hours.  Due  to  the  location 
of  Nellis  AFB,  nearby  ranges  restricted  areas,  and  the  sparse  population  of  the 
state  of  Nevada,  we  expect  to  see  nothing  but  Increase  In  the  military  opera- 
tions for  the  area.  Exploiting  this  untapped  resource  will  aid  in  acconmo- 
datlng  anticipated  traffic  for  Nellis  AFB. 
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FIGURE  E-1 


LSV  (NELLIS)  DEPARTURE  RUNWAY  3--ARRIVALS  RUNWAY  21  FLOW  CHART 


